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Section I: Introduction

By 2050, almost 900 cities (representing 38 peroéttie projected population) and other water usgéitsieed
either to reduce demand (through conservation amtitmght management (Texas Water Development Board
2002). The ability to meet the water needs wilhffigantly impact growth and economic well-beingelu.S.
Natural Resource Conservation Service (NRCS) egtisrthat brush in Texas uses about 10 million a¢-fater
annually, versus 15 million ac-ft per year for emtrhuman use. Possible benefits of brush confiedting water
supplies are: additions to State water supplieharge of groundwater aquifers, and spring flowagge ment.
Economic benefits of the use of brush control thagrte water yield have been estimated, but theg e@msidered
guantitatively unreliable because of numerous aomssand crude assumptions (McCarl et al. 1987neSissues
related to potential benefits, beneficiaries, amtifng that are not yet adequately defined mayt ling potential
public investment in this program. (Walker and Da1¢898)

In 1985, the Texas Legislature authorized the T&tate Soil and Water Conservation Board throughll8oil and
Water Conservation Districts to conduct a progrhat includes cost-share assistance for the “seéectintrol,
removal, or reduction of noxious brush such as migsgsalt cedar, or other brush species that coasuater to a
degree that is detrimental to water conservatidhe Texas State Soil and Water Conservation Ba&aatsd
mandated to designate areas of critical need iSthte in which to implement the Brush Control Papg. Recently
there has been renewed interest in brush continttease water yield. A review of the Texas W&tkan (Texas
Water Development Board 2002) shows few recommemndeer development projects for approximately the-t
thirds of the state that lies west of I-35. Mostla# conveyance and all of the proposed new mag®ervoirs in the
State are east of I-35. The siting of these prejectonsistent with climatic patterns that resuthuch higher
runoff and greater potential for capture and tranef water in the eastern part of the State. Is\exas, brush
control and cloud seeding are the two principalarst for increasing water yield.

Water yield following brush control has been inigetied in several areas of the State. Studies lbyolthand
Hester (1997), Carlson et al. (1990) and Weltz Blagkburn (1995) show that at sites with precipitatranging
from about 12 to 35 inches per year, the majoriitgrecipitation is used for evapotranspiration (EH9llowing
brush removal (original cover: 36% juniper, 24% Josikteen percent of the precipitation went to déegpnage
compared to none for the untreated watershed, aurtnequal to 100,500 gallons/acre/year (Thurowtdester
1997). In contrast, controlling mesquiter@sopis glandulosa Torr.) increased deep drainage only a small amount
and then only in high rainfall years. The effectohtrolling mesquite on runoff was variable. A oraglifference
between controlling juniped{niperus ashei Bucholz) compared to mesquite is that controLiofger results in a
much greater reduction in ET. This difference is tluthe greater interception of rainfall by junip&d its
evergreen nature compared to mesquite, and bepauper is normally associated with shallow sitehjch
facilitates the deep percolation of the water thapared from ET.

Water needs and potential water yields that magapéured and used for public benefit are the pymar
considerations for determining the location of jielplfunded (i.e. cost-share) brush control prgge&etermination
of the efficiencies with which controlling brushregield additional water requires the evaluationhaf intrinsic
properties of the geology, soil, flora, and top@imaunique to each watershed and their interactigtiseach other



in response to climatic conditions. Other critédde considered for selecting sites for brushrobmiater cost and
the potential impact on threatened or endangereden

Public benefit in the form of additional water dede on landowner participation and proper implemugon and
maintenance of the appropriate brush control prestilt is also important to understand that ranpheticipation in
a Brush Control Program will primarily depend thie rancher’s expected economic consequencesingsintim
participation. With this in mind, the analyses d#ésed in this report are predicated on the objectif’/limiting
rancher costs associated with participation inRt@gram to no more than the benefits that wouldxXpected to
accrue to the rancher as a result of participation.

Literature summarizing water yield studies in thestern U.S. and data from the Edwards Plateauxasliadicate
that a significant increase in water yield is pblsif brush cover is converted to grassland omogse/anna and if
the area receives about 18 inches/year or moriaaiDocumentation of water yield potential in etiportions of
Texas and improvements in the operation of thetiegisimulation models have been constrained tack of
funding committed to watershed scale research Gvaut998).

Wilcox et al., 2005 reviewed the state of sciencdow brush control affects water yield. They fouhait, in
general, the highest probabilities of water yigldreases associated with brush control are lila@lyiparian areas
where saltcedar would be replaced by herbaceousspkand in mesic karst or deep, sandy rangelahdsan
groundwater recharge is rapid and substantial.

Because of the extensive brush control work thatideen completed and that is planned in the Upplr&do
River basin, the Upper Colorado River Authoritycimoperation with the Texas Institute for Enviromtaé
Research at Tarleton State University, has institat comprehensive research project regardingytthelogic
effects of the program. This research should pediocumentation of the effect of brush control avatershed
scale in Texas.



Section Il: Description of the Problem

Numerous written descriptions by early Europeatiesst summarized by Smeins et al. (1997), chariaetenost of
Texas rangelands as grassland or open savannatdPEaropean settlement, grazing pressure teralbd tight
and/or periodic, thus allowing a robust stand afsgrto establish. Most tree seeds deposited ialthiigrassland
die soon after they germinate because they ardaitmbompete with the established grass for waterlight. The
few tree seedlings that are able to survive thepsgition with grass tend to perish in wildfires whiperiodically
occur in “natural” rangelands. Thus, with fire dight grazing pressure, grasslands and savannatadie and
sustainable ecosystems characteristic of many Trexegelands.

European settlement of rangelands altered thergyamd fire characteristics which had previouslstded
grasslands to dominate the landscape. Continudtes, loeavy, livestock grazing pressure reducedhhility of
grasses to suppress tree seedling establishmetiteFuore, some invasive woody species (e.g., gmand
mesquite) have noxious chemicals in their leavesylting in livestock tending to avoid browsing thee seedlings
while repeatedly grazing the adjacent, palatatdssgs. This selective grazing behavior gives utgidiatree
seedlings a competitive advantage over grassespEan settlers tended to aggressively suppress &irask made
easier because continuous, heavy grazing pressm@ved the fuel needed to carry a fire. Removétefand/or
heavy grazing pressure created an environmenfahated increased dominance of shrubs and treehat had
previously been grasslands or savannas. This paiferegetation change coincides with Europeartesetint of
rangelands throughout the world (Archer 1994).

Large increases in woody cover can adversely affegthing operations by increasing the costs ofagament and
decreasing the livestock carrying capacity. Theresfranchers have a vested interest in controlinugh. For
example, analysis of the 80 square mile Cusenbeayvatershed near Sonora, Texas revealed thatmeats in
brush control by ranchers were able to keep ovbrallh cover within the watershed between 22% %6 Bdtween
1955 and 1990 (Redeker et al. 1998). Some of thups within the watershed did not have any boasttrol
applied. Brush cover on those sites increased % @ver the same period. This illustrates the ineeéa shrub
cover over a 35-year period that is possible inattea without a proactive policy of brush control.

Ranches throughout several regions of Texas aredningly being subdivided into smaller parcels &éna used
mainly for recreation (Rowan 1994). According tovay data from the Edwards Plateau, landownertease
inclined to invest in brush control if they are meliant on livestock income (Garriga 1998). As tleenographics of
rangeland owners shift away from an emphasis @siock production, and as long as fire continudsto
suppressed, it is likely that woody cover will done to increase unless incentives are provideshtmurage brush
management.

Saltcedar poses a somewhat different problem. stimt@oduced into the western U.S. as an ornaménthk
1800’s and has spread throughout Texas and thénBesit. Once established, saltcedar dominates gditagon
along rivers, lakes and streams and consumes wastities of water.

2.1 Regional Overview of General Vegetative Commuties

Texas is a diverse State with a broad range ofatémand soil types. Within the combinations ofsaitd climates,
there are distinctive vegetative communities thiatipminate. Gould, et al. (1960) described thesergé
vegetative communities as follows. Although thessatliptions may not be currently accurate in alailig they
provide a general overview of the State.

2.1.1. Pineywoods

The Pineywoods area lies entirely within the GuiiStal Plains, which extend into Texas for 75 t6 dffles west
of the Louisiana border. The area is a nearly levelently undulating, locally hilly, forested plaiUpland soils are
generally acid, sandy loams and sands over grdégwered, or mottled sandy loam to clay subsdiiettomland



soils are generally light brown to dark gray, acid¢talcareous, loamy to clayey alluvial. Acid loasujls are
extensive in the flood plains of minor streams. fibeninant vegetation type is a mixed pine-hardwimoest on the
uplands and a mixed hardwood forest on the lowlaNdsive pines are loblollyRinus taeda), shortleaf P.
echinata), and longleafR. palustris). Slash pineR. eliottii), a native of the southeastern United Statesbban
widely planted on thousands of acres. Hardwoodw gnanixed stands with pines in the uplands butgeerally
dominant along major streams. The principal hardigda the region are sweetguhidquidambar styraciflua), oaks
(Quercus), water tupeloNyssa aquatica), blackgum . sylvatica), magnoliasMagnolia), elms JImus),
cottonwoods Populus), hickories Carya), walnuts Juglans), maples Acer), American beechHagus grandifolia),
ashesKraxinus), and baldcypresSéxodium distichum).

Many species of shrubs, vines, forbs, and grassagg the forest floor, prairies, and cutover amatsused for
cropland. In the mixed pine-hardwood forests, lkmsgrasses and forbs make up a large proportitimedierbage
in openings. Grasses commonly associated withtoeee blackseed needlegraBip{ochaetium avenaceum),
Virginia wildrye (Elymus virginicus), Canada wildryeK. canadensis), purpletop Tridens flavus), broadleaf
woodoats Chasmanthium latifolium), narrowleaf woodoats Chasmanthium sessilifloraastern little bluestem
(Schizachyrium scoparium var. divergens), giant caneArundinaria gigantea), carpetgrassAxonopus), and
brownseed paspalurRgspalum plicatulum). Typical prairie vegetation is present on locatigluded clay prairie
sites. Rosette grassd3i¢hanthelium) and paspalumgbspalum) are common grasses throughout the area.

Common understory shrubs and vines are southerrmyatie (Myrica cerifera), American beautyberryCallicarpa
americana), grapes\itis), blueberries\accinium), hawthorns Crataegus), greenbriarsgmilax), rattan-vine
(Berchemia scandens), trumpet honeysuckle¢nicera sempervirens), dewberriesRubus), yellow jessamine
(Gelsemium sempervirens), and poison ivyRhus toxicodendron). The area is noted for its flowering understory
shrubs such as dogwood3ofnus), redbud Cercis canadensis), and black-hawsuiburnum). Characteristic forbs
species are wild indigo84ptisia), sennasassia), tickclovers Desmodium), milkpeas Galactia), clovers
(Trifolium), vetchesVicia), and goldenrodsSplidago), whereas sedge€4rex andCyperus) and beakrushes
(Rhynchospora) are common grasslike plants. Several speciescbids (Orchidaceae) are found only in this area.

Timber production is the leading land use in theelpwoods. Forest grazing, tame pasture, feed graireges,
fruits, and vegetables are secondary common lagsl &8ne plantations and tame pastures currentiypgcmany
areas previously forested or cultivated. Introdugessses such as bermudagr&sg¢don dactylon), dallisgrass
(Paspalum dilatatum), and bahiagras$&spalum notatum) and the cultivation of legumes and use of fedilimake
this a highly productive pasture area. The forearsgelands, and pastures are used for timbestdigk, wildlife
habitat, recreation, and water production. The miajestock enterprise is the cow-calf operatioeribage
production in forests is generally negatively iefhwed by forest overstory canopy. Reservoirs peokédreation,
including fishing, hunting, and swimming.

2.1.2. Gulf Prairies and Marshes

The Gulf Prairies and Marshes, covering approxiigdi®0,000 acres, are on a narrow strip of lowlaadigicent to
the coast and the barrier islands (e.g., Padradglavhich extend from Mexico to Louisiana. The fRiairies,
about 9 million acres, include the nearly flat plaktending 30 to 80 miles inland from the Gulf ktas.

The Gulf Prairies and Marshes are a low, wet, macslastal area, commonly covered with saline wated, range
from sea level to a few feet in elevation. The Glufiries are nearly level and virtually undissdgi&ins having
slow surface drainage and elevations from sea tev2b0 feet.

Soils of the Gulf Marshes are dark, poorly draisaddy loams and clays, and light neutral sandgalp showing
little textural change with depth. The loamy analyely soils are commonly saline and sodic. Pragils sre dark,
neutral to slightly acid clay loams and clays ia ttortheastern parts. Further south in the subh@uoabtal Bend,
the soils are less acidic. A narrow band of ligtilasands and darker loamy to clayey soils stratetheng the coast.
Inland from the dark clayey soils is a narrow loéllighter acid fine sandy loam soils with graytiown, and red



mottled subsoils. Soils of the river bottomlandd &noad deltaic plains are reddish brown to dagygslightly acid
to calcareous, loamy to clayey alluvial.

The original vegetation types of the Gulf Prairierevtallgrass prairie and post oak savannah. Haweees and
shrubs such as honey mesquReotopis glandulosa), oaks Quercus), and acaciaAcacia) have increased and
thicketized in many places. Characteristic oak igseare live oakQuercusvirginiana) and post oakQ. stellata).
Typical acacias are huisachicécia smallii) and blackbrush/( rigidula). Bushy sea-ox-eyafrrichia frutescens),
a dwarf shrub, is also typical.

Principal climax grasses of the Gulf Prairie ardf @ardgrass $partina spartinae), big bluestemAndropogon
gerardii var. gerardii), little bluestem $chizachyrium scoparium), indiangrassSorghastrum nutans), eastern
gamagrassIipsacum dactyloides), gulf muhly (Muhlenbergia capillaris), tangleheadHeteropogon contortus), and
many species of Panicum and Paspalum. Common Beneand invaders are yankeewdgaapétorium
compositifolium), broomsedge bluesterrdropogon virginicus), smutgrass§porobolus indicus), western ragweed
(Ambrosia psilostachya), tumblegrassSchedonnardus paniculatus), threeawnsAristida), and many annual forbs
and grasses. Pricklypeddguntia) are common throughout the area. Characteristisfinclude asterdter),
Indian paintbrushQastilleja indivisa), poppy mallows Callirhoe), phloxs Phlox), bluebonnetsLupinus), and
evening primrosegJenothera) (Jones 1982).

The Gulf Marsh areas, being variously salty, supppecies of sedge€4rex andCyperus), rushesJuncus),

bulrushes %cirpus), several cordgrasseSpartina), seashore saltgrad3itichlis spicata var. spicata), common reed
(Phragmites australis), marshmillet Zizaniopsis miliacea), longtom Paspalum lividum), seashore dropseed
(Sporobolus virginicus), and knotroot bristlegrasSdtaria geniculata). Marshmillet and maidencanBgnicum
hemitomon) are two of the most important grasses of thehfsgater marshes of the upper coast. Common aquatic
forbs are pepperweedsepidium), smartweedsRolygonum), docks Rumex), bushy seedboxt (idwigia

alternifolia), green parrotfeatheMyriophyllum pinnatum), pennyworts Klydrocotyle), water lilies Nymphaea),
narrowleaf cattail Typha domingensis), spiderworts Tradescantia), and duckweedd émna). Common halophytic
herbs and shrubs on salty sands are spikeseHlgesHaris), fimbries Fimbristylis), glasswortsalicornia), sea-
rockets Cakile), maritime saltwortBatis maritima), morninggloriesIfppomoea), and bushy sea-ox-eye (Jones 1982).

The low marshy areas provide excellent naturallifédhabitat for upland game and waterfowl. Thehgg
elevations of the Gulf Marshes are used for livelstand wildlife production. Ranch units are mogtiyarge
landholdings. These marshes and barrier islandsicomost of our National Seashore parks. Urbafysirial, and
recreational developments have increased in rgeams. Most land is not well suited for cultivatioacause of
periodic flooding and saline soils. The Gulf Presrare used for crops, livestock grazing, wildifeduction, and
increasingly for urban and industrial centers. Atmne-third of the area is cultivated mostly fareri sorghum, corn,
and tame pastures. Bermudagrass and several ingddiuestemdijchanthium andBothriochloa) are common
tame pasture grasses.

In the Gulf Prairies and Marshes, ranches are pilyr@ow-calf operations that use forage produaeanfrangeland
and tame pasture. Some of the area is cropped. @etrossbreeds having Zebu blood are the mostiyatapted
and used cattle. Recreation, hunting, and fishimogigde excellent multiple-use opportunities in thelf Prairies
and Marshes.

Of all the areas in Texas, the Gulf Prairies anddfdas have seen the greatest industrial develogmaéistory
since World War II. Chief concentration has beemfrOrange and Beaumont to Houston, and much of the
development has been in petrochemicals. Corpusihihe surrounding Coastal Bend region, and Bewiie and
the adjacent Lower Rio Grande Valley area are tgpieveloping naval, agricultural, and industriattons.



2.1.3. Post Oak Savannah

The PosDakSavannabh lies just to the west of the Pineywoodsnaines considerably with the Blackland Prairies
area in the south. This area includes the entiag2in land resource area of Texas, which is pahteoSouthern
Coastal Plains. The Post Oak Savannah is a gentlityy, moderately dissected wooded plain.

Upland soils are gray, slightly acid sandy loanesnmonly shallow over gray, mottled or red, firmyag subsoils.
They are generally droughty and have claypansrgtn@depths, restricting moisture percolation. Ba¢tomland
soils are reddish brown to dark gray, slightly aci¢alcareous, loamy to clayey alluvial. Short trgles occur in
association with tallgrasses. Thicketization océnrthe absence of recurring fires or other methafdsoody plant
suppression. This distinctive pattern of predomilygmost oak and blackjack oaercus marilandica) in
association with tallgrasses also characterizesebetation of the Cross Timbers and Prairies \atigetal area.
Associated trees are elms, junipelan{perus), hackberries@eltis), and hickories. Characteristic understory
vegetation includes shrubs and vines such as ya{lifgarvomitoria), American beautyberry, coralberry
(Symphoricarpos orbiculatus), greenbriar, and grapes.

Climax grasses are little bluestem, indiangrasgchgrass Panicum virgatum), silver bluestemBothriochloa
saccharoides), Texas wintergrass{pa leucotricha), brownseed paspalum, purpletop, narrow leaf watsio
(Chasmanthium sessiliflorum), and beaked panicurRgnicum anceps). Lower successional species include
brownseed paspalum, threeawn, broomsedge bluespditheard bluestenAhdropogon ternarius), rosette grasses,
and lovegrasse&(agrostis).

Forbs similar to the true prairie species are wittigo, indigobushAmorpha fruticosa var. augustifolia), senna,
tickclover, lespedezas éspedeza), prairie cloversRetalostemon), western ragweed, crotor@rfton), and
sheezeweed$iglenium).

The area is well suited to grain crops, cottonetalgles, and fruit trees. It was extensively crapipeough the
1940's, but many acres have since been returneatitee vegetation or tame pastures. Pasturelandsfhequently
been seeded with introduced species such as begnasdabahiagrass, weeping lovegr&sadrostis curvula), and
clover.

Deer, turkey, quail, and squirrel are perhaps thetraconomically important wildlife species for ting
enterprises although many other small mammals &dd bxist in the region. The major livestock eptese is
mixed cow-calf-yearling operations with many snietds on small landholdings. Livestock use eithara
pastures, native pastures, or the woodland aredsréme throughout the year. Wheat, oats, andirgeften
planted for winter pasture.

2.1.4. Blackland Prairies

The BlacklandPrairie area intermingles with the Post Oak Savammahe southeast and has divisions known as the
San Antonio and Fayette Prairies. This rolling amdl-dissected prairie represents the southermsida of the
true prairie that occurs from Texas to Canada.

The upland blacklands are dark, calcareous shidtt€layey soils, changing gradually with deptHigit marls or
chalks. Bottomland soils are generally reddish réevdark gray, slightly acid to calcareous, loamglayey and
alluvial. The soils are inherently productive ardife, but many have lost productivity throughsom and
continuous cropping.

This once-luxuriant tallgrass prairie was domindigdittle bluestem, big bluestem, indiangrasd,dedpseed
(Sporobolus asper var. asper), and Silveus dropsee8. Gilveanus). Minor species such as sideoats graBauieloua
curtipendula), hairy gramak. hirsuta), Mead's sedgeCarex meadii), Texas wintergrass, and buffalograBadhloe
dactyloides) have increased with grazing pressure. Commorsfare astersd§ter), prairie bluet KHedyotis
nigricans var. nigricans), prairie-clover, and late coneflowdRudbeckia serotina). Common legumes include
shoutbeansRhynchosia) and vetch. Mesquite, huisache, oak, and elm@mawn invaders on poor-condition



rangelands and on abandoned cropland. Oak, eltoneatod, and native peca@drya) are common along
drainages.

About 98 percent of the Blackland Prairie was walid to produce cotton, sorghum, corn, wheat faragjes
during the latter part of the 19th century andftfe part of the 20th century. Since the 1950&stpre and forage
crops for the production of livestock have increassd now only about 50 percent of the area id asecropland.
Tame pastures occupy more than 25 percent of titkdeea, and the rest is used as rangeland. Ssnatlants of
native vegetation exist for grazing or for nativayproduction. Livestock production with both coalcand steer
operations are the major livestock use. Winteralerare used extensively for livestock grazinganjanction with
tame pasture forages. Potential is good for ine@asoduction of food and fiber crops as well aages. Mourning
dove and bobwhite quail on the uplands and squatoglg streams are the most important game species.

2.1.5. Cross Timbers and Prairies

The Cross Timbers and Prairies area in North CeEhégas includes the Cross Timbers, Grand Praind, North
Central Prairies land resource areas. This argasepts the southern extension of the Central Lndgland the
western extreme of the Coastal Plains.

The wide variances in geologic formations bringulsiharp contrasts in topography, soils, and véigetalJpland
soils of both the East and West Cross Timbersiging kslightly acid loamy sands and sandy loamé wéllowish
brown to red clayey subsoils. Bottomland soils hawell, dark, neutral to calcareous clayey aread |@amy
alluvial soils occur along the minor streams. Uglanils are dark, deep to shallow, and stony catess clays with
subsoils of lighter, limy earths and limestone fagts. Bottomland soils are reddish brown, loamglagey
calcareous alluvial. The North Central Prairiesiaterspersed with rapidly drained sandstone aatkghridges and
hills occupied by scrub live oak, juniper, and metg] Uplands are brown, sandy loam to silt loaighdly acid
soils over red to gray, neutral to alkaline clagesoils. Bottomland soils are brown to dark glegmy and
clayey, neutral to calcareous, and alluvial.

Climax vegetation is composed primarily of big tdteam, little bluestem, indiangrass, switchgrassiada wildrye,
minor amounts of sideoats grama, blue graBuaitel oua gracilis), hairy grama, Texas wintergrass, and
buffalograss. The minor species have generallyess®d with grazing. Invaders are hairy tridéfrsofeuron
pilosum), Texas gramaBputeloua rigidiseta), red lovegrassHragrostis secundiflora), wild barleys Hordeum),
threeawns, fringed-leaf paspaluRagpalum setaceum var. ciliatifolium), and tumble windmillgrasChloris
verticillata). This area once contained significant amountsrairie forbs such as western ragweed, littlessedge
(Carex microrhyncha), heath asterAster ericoides), gayfeathersl{atris), lespedeza, sagewortsr{emisia), and
tephrosiasTephrosia) (Dyksterhuis 1948).

Past mismanagement and cultivation have causegpthads to be covered mostly by scrub oak, mescpurite:
juniper with mid-and shortgrass understories. Toigdmland trees are primarily hardwoods such aamezak, and
elm but have been invaded by mesquite. Charadgtetistierstory shrubs and vines include skunkb&bing
aromatica), saw greenbriarSnilax bona-nox), bumelia Bumelia lanuginosa), and poison-ivy.

About 75 percent of the Cross Timbers and Praugggtational area is used as range and pasturer ktaps on
the sandy Cross Timber soils are peanuts, friotgltgim, wheat, oats, corn, and forages. Dairy djp@ismare
common, but beef cattle cow-calf operations areptieelominant livestock activities. Sheep and gpatations
occur in the southern parts. Most holdings are kmiked farming and ranching operations.

White-tailed deer, raccoon, squirrel, quail, anduming dove are locally plentiful and provide socoenmercial
hunting. Stock ponds and lakes on tributaries ef8hazos River (Hubbard Creek and Possum Kingdoke)Land
the Trinity River provide recreational fishing.



2.1.6. South Texas Plains

The South Texas Plains lie south of a line from Satonio to Del Rio. This area is the western esien of the
Gulf Coastal Plains merging with the Mexico Plaimsthe west. The area is a nearly level to rollglightly to
moderately dissected plain. Upland soils are afalgroups: dark, clayey soils over firm clayey silbsgrayish to
reddish brown, loamy to sandy soils; and brown lpauoils. Gray, clayey, saline, and sodic soilsextensive on
the coastal fringe, along with Galveston deep saBdgomlands are typically brown to gray, calcargsilt loams
to clayey alluvial soils.

The original vegetation was an open grasslandwars@ah-type along the coastal areas and brushyoiadp
grassland in the uplands. Originally, oaks and miés@nd other brushy species formed dense thickdyson the
ridges, and oak, pecan, and ash were common ali@agrss. Continued grazing and cessation of firesed the
vegetation to such a degree that the region iscammonly called the Texas Brush Country. Many wospggcies
have increased, including mesquite, live oak, a;dwiazil Zizyphus obovata), spiny hackberry@eltis pallida),
whitebrush Aloysia gratissima), lime pricklyash Zanthoxylum fagara), Texas persimmorD{ospyros texana),
shrubby blue sagé&lvia ballotiflora), and lotebushZjzyphus obtusifolia).

Characteristic grasses of the sandy loam soilseaeoast bluesterichizachyrium scoparium var. littorale),
bristlegrassesStaria), paspalums, windmillgrasseShloris), silver bluestem, big sandbuCdnchrus
myosuroides), and tanglehead. The dominants on the clay andlachms are silver bluestem, Arizona cottontop
(Digitaria californica), buffalograss, common curlymesquitéil@ria belangeri), and species of Setaria,
Pappophorum, and Bouteloua. Low saline areas amacterized by gulf cordgrass, seashore saltgutisi
sacaton $porobolus airoides), and switchgrass. Forbs include pricklypear, gearexmaniaZexmania hispida),
bush sunflowers§msia), velvet bundleflower@esmanthus velutinus), tallowweeds Rlantago), lazy daisies
(Aphanostephyus), Texas crotonroton texensis), and western ragweed. Grasses of the oak saveianatmainly
little bluestem, Indiangrass, switchgrass, crinklegTrachypogon secundus), and species of Paspalum. Pricklypear
is characteristic throughout most of the area. &gdmerally associated with all but the most sawiks are bush
sunflower, orange zexmania, shrubby oxalgdlis berlandieri), white milkwort Polygala alba), American
shoutbeanRhynchosia americana), and greenthreadliel esperma nuecense).

Because the South Texas Plains lie almost entirglipw the hyperthermic line, introduced tropica¢aes do well.
The introduced species buffelgra€erichrus ciliaris) has proliferated and is common on loamy to sasailg in the
western half of the area. Coastal bermudagrassgkiess Panicum coloratum), and rhodesgras€lfloris gayana)
are also common introduced species in tame pastures

Range is the major land use, but irrigated andati/lcropping of cotton, sorghum, flax, small graarsd forages
are also important. Citrus, vegetables, and sugarda well in the Lower Rio Grande Valley. Manyexcare in
large landholdings, such as the King Ranch. Liva@stmroduction is primarily cow-calf range operaspand
wildlife production for hunting and recreationakus becoming increasingly important. The SouthabaRlains
vegetational area is known nationwide for its langete-tailed deer. Quail, mourning dove, turkesral pigs, and
javelina are other major game species. Stockeratipes and feedlot operations are intermixed witv-calf
operations. Sheep and goat enterprises, once contmmmghout the area, are now confined mostly ¢ortbrthern
part because of coyote predation. Integrated usangfe, crops, and forages is increasing as istaklgeand peanut
production where irrigation is possible.

2.1.7. Edwards Plateau

The Edwards Plateau area includes 1.45 millionsakmewn as the Granitic Central Basin in Llano &abkon
Counties. The Balcones Escarpment forms the distimendary of the Edwards Plateau on its eastedrsanthern
borders and outlines what is known as the TexdsGdilintry.

The area is a deeply dissected, rapidly drainatysttain having broad, flat to undulating dividése original
vegetation was grassland or open savannah-typesphdth tree or brushy species found along rockpest and



stream bottoms. Tallgrasses such as cane blueBthripchloa barbinodis var. barbinodis), big bluestem,
indiangrass, little bluestem, and switchgrass ilteeemmon along rocky outcrops and protected sufgaving good
soil moisture. These tallgrasses have been replaicstiallow xeric sites by midgrasses and shortgsasuch as
sideoats grama, buffalograss, and Texas grama.

The western part of the area comprises the sentioickton Plateau, which is more arid and supsdrtst-to
midgrass mixed vegetation. The climax grassesanme bluestem, little bluestem, sideoats, hairy grasammon
curlymesquite, buffalograss, fall witchgragsyftoloma cognatum var. cognatum), and Tridens and Elymus. Tobosa
(Hilaria mutica) forms dense stands in conjunction with burrog(&sieropogon brevifolius). Common forbs are
Engelmann daisyEngelmannia pinnatifida), orange zexmania, bush sunflower, western ragwsretisneezeweed.
Bitterweed Hymenoxys odorata), broadleaf milkweedAsclepias latifolia), smallhead sneezeweddigenium
microcephalum), broomweedsAmphiachyris and Gutierrezia), prairie coneflowerRatibida columnifera),

mealycup sageSalvia farinacea var. farinacae), tasajillo Opuntia leptocaulis), and pricklypear are common on
overgrazed ranges.

Common woody species are live oak, sand shin Qakr€us havardii), post oak, mesquite, and juniper. The eastern
and southern edges of the Stockton Plateau sugense stands of ashe junipéur(iperus ashei), whereas redberry
juniper @uniperus pinchotii) increases to the north and west.

The Edwards Plateau is 98 percent rangeland; alatids are found only along narrow streams and stiviges.
The rangeland is used primarily for mixed livest¢ctmbinations of cattle, sheep, and goats) andlifel
production. The area is the major wool-and moheddpcing region in the United States, providinghags 98
percent of the nation's mohair. It also suppomtsldingest deer population in North America. Mosictees are
managed for livestock as the major enterprisewlildtife production is becoming increasingly impamt. Exotic
big-game ranching is becoming important, and atis, and fallow deer and blackbuck antelope areesing in
number (Traweek 1985). Management for all resoutoesstock, wildlife, and recreation, provides thest use of
the rangeland although other products such as @éldand wood products have local importance. Ferégod, and
fiber crops such as sorghum, peanuts, plums, aamchpe are well adapted to arable land.

2.1.8. Rolling Plains

The Rolling Plains area (24 million acres) coinsidgéth the Rolling Plains land resource area ofsiiathern
Central Lowlands. The area is between the HigmBland the Cross Timbers and Prairies in the northart of the
state. It is a nearly level to rolling plain havimgpderate to rapid surface drainage. Soils of fheras are pale
brown to reddish brown to dark grayish brown, nalutv calcareous sandy loams, clay loams, and .c#&sie soils
are common, as are shallow and stony soils wittkgtsoof deep sand. Bottomlands have only minorsanéa
reddish brown, loamy to clayey, calcareous allusdals.

The original prairie vegetation included tall-, midnd shortgrasses such as little bluestem, bigsibém, sand
bluestem Andropogon gerardii var. paucipilus), sideoats grama, indiangrass, switchgrass, lgagmna, blue grama,
and buffalograss on the uplands, and Canada wildrye western wheatgra€dytrigia smithii) on the moister
sites. Buffalograss, common curlymesquite, tobtisagawns, sand dropse&pdrobolus cryptandrus), and
hooded windmillgrassGhloris cucullata) are more common on the more xeric or overgraited. limax forbs
include western yarrowAghillea millefolium), broadleaf milkweed, Lambert crazyweéakytropis lambertii),
prairie coneflower, and slimleaf scurfpdsgralea tenuiflora). Western ragweed and annual broomweed are
common invaders. Plant retrogression under contitmwergrazing and reduction of fires is from a rait
tallgrass-dominated community to shortgrassesbshiand annuals.

Mesquite, lotebush, pricklypear, algerigefberis trifoliolata), and tasajillo are common invaders on all soils.
Shinnery oak and sand sagebrustidmisia filifolia) invade the sandy lands, and redberry juniperspasad from
rocky slopes to grassland areas. Dense standssd #pecies can be found throughout the Rollinig$tmn
overgrazed rangeland and abandoned cropland.



More than 75 percent of the area is rangelandgdiylénd and irrigated sorghum, small grain, cottm] forages
are important crops. Livestock production, the majaterprises being cow-calf and yearling operatiamcludes
use of rangeland forage, crop residue, and wirgezads. The intermixing of rangeland and cropldiahas habitat
for wildlife such as mourning dove, quail, whitélked deer, and turkey, providing good to excellerareational
hunting opportunities.

2.1.9. High Plains

The High Plains area is part of the Southern Geéans. It is separated from the Rolling Plainghy Llano
Estacado Escarpment and dissected by the Cananli@enBReaks in the northern part. Notable canymctuide
Tule and Palo Duro along the Caprock. This rel&tilevel plateau contains many shallow siltatiopssions, or
playa lakes, which sometimes cover as much as 48 and contain several feet of water after heainsr These
depressions support unique patterns of vegetatitiinitheir confines.

The upland soils are dark brown to reddish browostiy deep, neutral to calcareous clay and clasnog the
north to sandy loams and sands in the south. Gaitchresent under many soils at various deptipgcésly on the
Potter series. The original vegetation of the Hidgins was variously classified as mixed praif@rigrass prairie,
and in some locations on deep, sandy soils agdalgrairie. Blue grama, buffalograss, and gaflétkria
jamesii) are the principal vegetation on the clay and tayn sites. Characteristic grasses on sandy lodmase
little bluestem, western wheatgrass, sideoats granthsand dropseed. Shinnery oak and sand sabebris
restricted to sandy sites. The High Plains aresacheristically is free from brush, but sand sagshrand western
honey mesquiteRfosopis glandulosa var. torreyana) have invaded the sandy and sandy loam sites alithg
pricklypear and yuccaY(icca). Several species of dropseefisafobolus) are abundant on coarse sands. Various
aquatic species such as curltop smartw@eds(caria lapathifolia) are associated with the playa lakes. Forbs
common to deep hardlands are slimleaf scurfpe&jgneflower, croton, fineleaf woollywhitélymenopappus
filifolius var. cinereus), woolly loco @Astragalus mollissimus var. mollissimus), plains beebalm\onarda pectinata),
and tallow-weedRlantago patagonia).

About 60 percent of the area is cropland, half bicl is irrigated. Cotton, corn, sorghum, wheagetables, and
sugar beets are major crops. Winter cereals arbfasstocker operations in preparation for feditigton the
extensive grain supplies produced on the High Bldkangeland grazing is important on about 40 peiafethe
area. Few cow-calf operations exist, but stockeraions are common.

High winds, dry winters, and low annual rainfalepent problems for cultivation and erosion contsl ground-
water availability diminishes, use of pasture asmbe for livestock production increases.

Antelope were once common, but now only remnanufatipns provide hunting. Quail and mourning dove a
abundant, and mule deer, turkey, and exotic aosHadp provide hunting along the breaks and canybtie
Caprock. Many playa lakes provide excellent mignateaterfowl habitat.

2.1.10. Trans-Pecos

TheTrans-Pecosarea in Far West Texas is traversed by the eashain of the Rocky Mountains into the Basin
and Range Province and is typical of the southwedtaited States. Guadalupe Peak, having an etevafi8,751
feet, of the Guadalupe Mountains, is the highesttpo Texas. Surrounding peaks are El Capitann&ird,
Bartlett, and Pine Top, all exceeding 8,000 feetukt Emory in the Chisos Mountains and Mount Loickthe
Davis Mountains are 7,825 feet and 8,382 feet higgpectively. Notable canyons and gorges are $ete,
Boquillas, and Mariscal on the Big Bend of the Riande; and McKittrick in the Guadalupe Mountains.

Uplands soils are mostly light reddish-brown tovancclay loams, clays, and sands over reddish, loanciayey,
calcareous, gypsic or saline subsoils. These iectodny areas of shallow soils and rocklands. Sieesaleas of
deep sands exist. Drainage is rapid in the mousitalow in the basins, and absent in the bolsons.
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The original vegetation ranged from desert grasstard desert shrub on lower slopes and elevatimnagh

juniper, pinyon pineRinus edulis), and Mexican pinyonR. cembroides) at mid elevations. The mountains support
ponderosa pineP{nus ponderosa) and forest vegetation on the higher slopes. Rréhwegetation types of the
basins are creosotebudlalrea tridentata), tarbush Flourensia cernua), catclaw acaciaXcacia greggii), catclaw
mimosa Mimosa biuncifera), whitethorn Acacia constricta), yucca and juniper savannahs, and tobosa fléksliA
sacaton and species of saltbuatriplex) occur on saline soils. Characteristic specigt®fplateaus and canyons
are chino gramaBputeloua breviseta), leatherstemJatropha dioica var. dioica), ocotillo (Fouquieria splendens),
candelilla Euphorbia antisyphilitica), lechuguilla Agave lecheguilla), and sotolsasylirion).

The grass vegetation, especially on the higher taduslopes, includes many southwestern and Roabyritain
species not present elsewhere in Texas. ExampmeArerona fescueHestuca arizonica) and mountain muhly
(Muhlenbergia montana). On the desert flats, black granio(teloua eriopoda) and tobosa have mostly been
replaced by burrograss and fluffgraBm¢yochloa pulchella). More productive sites have numerous species of
grama Bouteloua), muhly (Muhlenbergia), dropseed$porobolus), and perennial threeawAr{stida) grasses. At

the higher elevations, little bluestem and Texag$stiem $chizachyrium cirratum), sideoats and blue grama, pinyon
ricegrass Riptochaetium fimbriatum), wolftail (Lycurus phleoides), and several species of Stipa are common.

Poisonous plants present considerable problenfssimarsh environment. Major toxic species aresithiesaf
groundsel $enecio douglasii), broom snakeweed(ttierrezia sarothrae), rayless goldenrod gocoma wrightii),
sacahiustaNolina texana), lechuguilla, twoleaf senn&éssia roemeriana), and loco Astragalus).

Under poor grazing management, range sites became xeric, and perennial grassland vegetation giasto
desert shrub and annual forbs and grasses. Crbasbtand tarbush complexes now cover some 15 malawes of
former desert grassland in the Trans-Pecos ardmstodraws, which once produced considerable foregye
invaded by burrograss and annuals as grazing peessireased. Without the cover of perennial gréessoils are
subject to sheet and arroyo erosion from the itesnsnmer thunderstorms.

More than 95 percent of the area remains as ramgjelaigated crops along the Rio Grande and ogheall
drainages contribute to the economy. Cotton, a@fabrghum, cantaloupe, sugar beets, grapes, gethides are
grown. Most ranching operations are for livestatdtile and sheep) production although managememite
deer, antelope, dove, and quail is important. Messtock operations are cow-calf, and some stachkes carried
over to use forages and irrigated fields.

2.2 Brush in Texas

All major land resource areas (MLRA) in Texas haignificant brush infestations; however, differspecies
predominate in different regions. Table 2.1 shdvesrajor brush species and level of infestatiohdras based on
brush surveys in 1982 and 1987 and 1991. Thesagesdllustrate the magnitude of Texas’ brush @bl While
not all species of brush are significant users atiew prickly pear, for example, others such agppmand mesquite
have been shown to drastically reduce water yrell watershed.

In addition, saltcedar (Tamargp.), a significant water user, is a major problemifrarian areas in western
portions of Texas.
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Table 2.1. Acres of brush for different species andensity ranges in Texas from USDA-NRCS 1982 and 89
brush surveys.(compiled from TSSWCB, 1991)

Light Canopy Moderate Canopy Heavy Canopy
1-10% Cover 11-30% Cover >30% Cover
Species 1982 1987 1982 1987 1982 1987
Agarito 8,370,500 5,336,100 303,500 272,700 29,500 11,600
Ashe juniper 4,398,300 2,875,300 2,000,800 1,949,300 1,214,700 1,904,400
Baccharis 288,800 122,000 44,200 25,700 7,000 9,000
Blackbrush 3,780,100 2,167,200 2,068,400 2,445,000 602,200 623,000

Blackjack oak
Broom snakeweed
Catclaw acacia
Cenizo

Chinese Tallow
Condalias/lotebush
Creosotebush
Eastern red cedar
Elbowbush

Elms

Granjeno

Guajillo

Huisache

Live oak
Macartney rose
Mesquite

Post oak

Prickly pear
Redberry juniper
Saltcedar

Sand sagebrush
Sand shinoak
Tarbush

Tasajillo

Texas persimmon
Twisted acacia
Whitebrush
Yaupon

Yucca

765,700 401,700
5,560,300 2,607,700
7,045,400 3,554,200
258,300 107,300

9,168,400 6,991,700
4,830,600 4,212,500
633,800 374,700
331,600 174,800
1,939,800 996,000
4,939,400 3,374,100
1,975,400 1,162,300
745,700 589,900
6,067,500 4,321,000
176,100 70,300
32,162,700 24,936,500
2,027,200 1,277,500
28,688,500 19,642,000
6,900,600 6,133,600

2,764,300 2,494,600
301,600 60,100
2,301,600 2,083,300
4,475,800 3,092,000
5,833,600 3,315,900
1,061,500 748,000
2,593,500 1,663,000
831,000 515,900
13,353,800 8,279,600

365,700 164,200
1,987,700 2,512,800
611,600 335,700
12,500 21,000

551,100 594,000
3,027,000 2,324,300
166,900 101,000
69,700 60,800
671,400 553,500
486,000 735,000
981,200 1,081,600
194,000 145,500
3,401,500 4,141,600
56,900 146,000
14,690,900 16,670,800
1,642,300 1,524,900
1,686,100 2,176,200
2,532,400 2,707,800

1,032,700 1,168,800
350,200 257,200
791,300 594,900
271,500 283,100
850,600 767,600
156,800 181,600
605,800 763,000
568,700 654,100
601,300 499,300

52,500 50,500
270,600 967,200

13,700 1,700
0 0
507,400

88,300 23,100
246,200 134,800
97,000 27,900
13,600 1,600
315,600 341,100
86,800 1,200
239,600 401,200
63,500 46,600
1,112,500 1,076,100
21,900 0
4,262,900 5,610,000
1,642,400 1,536,200
170,900 189,200
414,700 558,300
563,500
239,800 292,700
362,000 600,900
50,300 85,500

16,600 0
124,200 54,400
0 0

184,400 318,800
322,600 205,300
12,600 0

1. Chinese tallow infestation for 1990 from a 188tvey by NRCS.

canopy cover was not provided.

2. Saltcedar infestation from 1982 USDA-NRCS brsistvey.
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Section llI: Increasing Water Yields with RangelandManagement

Water yield (runoff and deep drainage) can be egéthusing the following water balance equation:
Runoff + Deep Drainage = Precipitation — Evapotpénagion.
The components of the water balance equation direedeas follows:
Evapotranspiration The combination of transpiration and evaporatibere:

Transpiration. The process by which water vapor is releasedg@timosphere by passing through leaf
tissue.

Evaporation.The process by which water vapor enters the atheysgrom the soil or surface water.
Another source of evaporation is precipitation the adhered to plants which then directly pasaek to
the atmosphere — this is known as interception loss

Runoff. Water that exits the watershed via overland flow.
Deep DrainageWater that exits the watershed via percolatingubh the soil beyond the reach of plant roots.

This implies that water yield can be increased/épotranspiration can be decreased through vegetati
management (Thurow 1998).

Many variables influence the degree to which waiidirexit a site via evapotranspiration, runoffaeep drainage.

Climatic factors.Precipitation characteristics such as amountnsitg, distribution over time, and form (i.e., ran
snow) influence the likelihood of runoff and deepidage. It is more likely that runoff will occurthen the rainfall
is intense and/or occurs as large, prolonged stdd@sp drainage is most likely during prolongedyagieriods. If
the rainfall is gentle and occurs in a series ddlsstorms the chance for water yield is much lawer

The potential evapotranspiration rate is influenbbgdemperature, humidity and wind. In an arid eowinent the
water will quickly evaporate from the soil and thenspiration demand from plant leaves will be veigh. A high
potential evapotranspiration rate lowers the chaticat water will have the time needed to percdlateugh the
soil profile and escape uptake by plant roots. Maaquifers have a better chance of recharging duhegvinter
because many of the plants have lost their leavddacause the low temperature results in a low
evapotranspiration rate.

Vegetation factorsThe leaf surface area and type of cover deterth@@mount of water that can be held in the
canopy and evaporate back to the atmosphere @uteon loss). At the Texas Agriculture Experimetdt®n in
Sonora, Texas it was documented that juniper am@skociated litter have an annual interceptiondegraging
73% of precipitation, compared with 46% interceptioss for live oak and 14% interception loss fasg (Thurow
and Hester 1997). These data dramatically indittetethe amount of water reaching the soil is malgkdifferent
among vegetation types. The leaf surface areaygeddf cover also influence the amount of watet Wil return
to the atmosphere via transpiration. On rangelavittsa dense juniper cover essentially all of thiefall returns to
the atmosphere by either evaporation (in the fofmterception loss) or transpiration (i.e., theadinamount of
water that does reach the soil is taken up byrdes). Therefore, rangeland with dense juniper coeelld have
little potential for water yield compared to a glasd, which has a much lower evapotranspiratiea &nd allows
more water to leave the site via either runoff eep drainage.

The amount and type of cover are often the mosbitapt variables affecting infiltration rate (watanvement into
the soil) at a particular site. Plant cover disipdhe erosive energy of raindrops before thakesthe soil. If cover
is not present, the pores into the soil will likbly clogged with soil particles dislodged by raomlimpact. This
creates a “wash-in" layer at the soil surface whigstricts infiltration and accelerates erosionextreme situations
a crust forms on the soil surface. Since maintemafigroductivity potential is an inherent charastee of sound
range management, accelerated erosion resultingdemraded infiltration characteristics is not gtable. It is,
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therefore, important to maintain a type of covet thill protect the soil while having as little @p@ranspiration
loss as possible. On Texas rangelands, a healétsg gover can hold the soil in place and will hidreclowest
evapotranspiration (and highest water yield) ofgbstainable vegetation cover options.

Soil factors.The texture and structure of the soil is a primdaterminant of how fast water can percolate thinoug
the soil. The textural and structural charactersstiombined with soil depth determine how much ned® be
stored in the soil after it has had a chance todfeld capacity). The geologic characteristicglarlying the soil
influence the amount of and rate at which watel vt a site via deep drainage. For example, tthedtds Plateau
is characterized by shallow soils with a rapidlirdtion rate underlain by fractured limestone. Seouently, the
potential for deep drainage leading to aquifer aegé is high. Deep, coarse-textured soils, suthase overlying
the Carrizo-Wilcox aquifer, also have a high aguiezharge potential because of their rapid trassive
characteristics and low water retention capacitese characteristics make it likely that much efurater yield
associated with a change from brush to grass davoénwill occur as deep drainage. In contrast, &&ite in the
Rolling Plains ecoregion of North-Central Texashsracterized by deep silty clay soil with a higiitev retention
capacity and a slow drainage rate. As a result; itle water is lost to deep drainage (Carlsoalefl990). The
same is true of the clay soils of the Blacklandri@a&coregion. Any extra water yield associatethwi change
from brush to grass dominance on a site with peepdirainage potential will likely occur as runoff.

Topographic factorsThe steepness and length of slope affects thengiatéor runoff and the erosion hazard. It is
generally accepted forestry practice that treesilshaot be cleared from hillsides with a 20% slopenore (FAO
1977). Many areas in Central Texas with slopesisfinagnitude were historically forested “cedaraligs”
probably because the associated rocky charactes mdficult for them to sustain a natural firEhese sites
should not be considered for brush control effortisnded to increase water yield.

The basis for using brush management to increates wield is founded on the premise that shiftiegetation
composition from species associated with high etrapepiration potential (trees and shrubs) to gzesith lower
evapotranspiration potential (grass) will increasger yield. Water yield tends to decrease as waoder
increases because, compared to grasses, treekrabd bave:

(1) a more extensive canopy which catches pretipitavhich evaporates back to the atmosphere (i.e.,
interception loss),

(2) a greater leaf area from which transpiratiom cecur,
(3) a more extensive root system with greater actesoil water,
(4) a greater ability to extract water from very doil, and

(5) many invasive woody species that are evergatlewing rapid resumption of water use when it braeg
available (as opposed to most grasses which sedesiog dry periods and require time to re-estabdjseen
tissue).

Climate and soil traits influence whether reduciiotranspiration and interception losses resulfingh brush to
grass conversion would be offset by increased eaipa from soil. An analysis of climate, evapospmation, and
field runoff measurements indicated that sites wigle and shrub communities in the Colorado Riasirbof the
western U.S. need to receive over 18 inches/yepramfipitation and need to have a potential evapsfiration of
over 15 inchesl/year to yield significantly more &raf converted to grasslands (Hibbert 1983). Salteegions of
Texas have a potential evapotranspiration of oBenghes/year, these data suggest that a reasarrébhéa for
deciding where brush control is likely to increagser yield is to concentrate on areas that recaileast 18 inches
of rain/year.

In general, conversion of cover from brush to gdsss not influence water yield on sites that nexédss than 18
inches/year because the extra water that reachagdlind and the reduced transpiration loss i€bfg high
evaporation from the soil. An exception to thisatcedar which grows in riparian areas and extraeter from
shallow aquifers recharged by the source streawaterbody. Studies in many other forest and ramgela
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ecosystems throughout the world corroborate thedtar yield increase can occur when the dominagétagion
cover is shifted from brush to grass (cf. Dougld€83; Jofre and Randal, 1993) in areas that recileast 18
inches/year precipitation and have at least 15eskfear potential evapotranspiration.

3.1 Increased Water Yield in Texas

Very few field studies in Texas have attempted &asure water yield enhancement by brush contkatchment
scale. Research on the Texas A&M Agricultural Rege&tation at Sonora shows that there is a vgnjifsiant
water yield potential associated with convertingdbrto grassland on a site with these charactezigtiver 18
inches of rain/year, shallow soils with high infiition rates overlying fractured limestone, densgger oak
woodland cleared and replaced with shortgrass dddraess species). These data were collected oi@+yaar
period from seven 10-acre catchments and suppleaevith data on water movement through the soilgigb x
45 x 30 inch weighing lysimeters.

Similar estimates of vegetation effects on watetdyivere made for the Cusenbary Draw Watershed;hwhi
includes part of the Texas Agriculture Experimetaiti®n at Sonora within the watershed. The Cussnbaaw
Watershed estimates were derived independentlyeofield data estimates and were obtained usin&ithelation
of Production and Utilization of Rangelands (SPUR-®odel (Redeker et al. 1998). The SPUR-91 modgldeen
validated to be an effective tool for estimatingsvayield and livestock carrying capacity on rasges throughout
Texas (Carlson et al. 1995, Carlson and Thurow 1L9%¢rial photographs were used to form a composite
photograph of the watershed for both 1955 and 19B8.amount of woody cover in 1955 and 1990 anddteof
change between these dates was calculated usigg iamalysis technologies on each of the five raitgs
delineated within the watershed (Redeker 1998grature and expert opinion were used to validatierefine the
aerial photo composition estimates of woody (junipak, mesquite) and herbaceous (bunchgrassgsasst forbs)
cover.

Both the field study and modeling investigationsaade that water yield increases exponentiallgrash cover
declines in the treated area (i.e., very littlerc@in water yield from dense brush canopy covebimut 15% brush
canopy cover and a rapid rise in water yield frdsfrlto 0% brush canopy cover). These findings intipéf it is
necessary to remove most of the brush in the tre@itarea to maximize water yield potential. Thisaosion is
corroborated by numerous anecdotal observatiomardmhers and agency personnel with brush contp#resnce

in the region (cf. Kelton 1975, Willard et al. 1998he exponential pattern of water yield increadative to a
decrease in brush cover has also been postulat¢tef@olorado River Basin (Hibbert 1983). The engmttial
relationship is believed to occur because the spiaific competition among trees (Ansley et al.8)%nd
interspecific competition with herbaceous vegetatiesults in little increase in water yield unkiettree density
becomes sparse. In other words, trees have a tigpédyi luxuriant water use. If a stand is thinng remaining
trees will in a short time expand their root sysiémuse the extra water. Only when the thinnintyices tree cover
to less than about 15% in a specific area is thgretential for significant yields of water. It shd be noted that the
brush canopy reflects the average density ovetrétaged area, not necessarily the total numbelaotpin a
watershed. For example, 25% of a watershed couldfbentreated to allow for wildlife habitat, whithe
remaining 75% could be treated to 0% canopy cdMeen the 75% of the watershed that is treated doaNe a
significant improvement in water yield, while thetreated portion would have no change from thegmtes
condition.

Beginning in 1998, TSSWCB, in cooperation with TAHSVDB, USDA-NRCS, UCRA, has conducted watershed
feasibility modeling studies to estimate the patdnwater yield in thirteen watersheds across Tekash
watershed was divided into subbasins, and the pakevater yield for each of the subbasins waswestizd.

* North Concho River Basin

e Edwards Aquifer recharge zone
* Nueces River Basin

e Wichita River Basin
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e Concho River Basin

e Upper Colorado River Basin
* Pedernales River Basin

* Canadian River Basin

* Frio River Basin

» Palo Pinto Lake Basin

» Lake Fort Phantom Hill Basin
 Lake Brownwood Basin

» Lake Arrowhead Basin

These studies have been invaluable in guiding thshbcontrol program. Additional watershed stu@iesstill
needed in areas with watershed needs if fundingrbes available.

Research in the Upper Colorado River basin by thpdd Colorado River Authority is monitoring theexft of
brush control in that river basin. It includes ntoring several paired watersheds to document tieetsfof juniper
and mesquite removal. Regional hydrology and hyelotagy is being monitored in the North Concho River
watershed to assess the watershed-scale brushakprogram (over 300,000 acres treated to datep Ddicates
a trend in increasing groundwater levels and redogesurface water characteristics.
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Section 1V: The Brush Control Law

4.1 Overview

The Texas Brush Control Program was created byt&ait 1083 of the 68 Legislature in 1985. SB1083
amended Title 7, Agriculture Code by adding Chap@8, Brush Control. The Brush Control Program was
amended in 2003 by Senate Bill 1828 of th& R&gular Legislature. The responsibility for thegram is given to
the Texas State Soil and Water Conservation Bagrgendix | contains Chapter 203 of the Agricultu€aide.

Some key points in the law are as follows:

» Sec. 203.001. “Brush Control” is defined

= Sec. 203.011. The Board, with assistance af ftistricts, shall administer the brush contralgram.
e Sec. 203.012. The Board, after consulting wittalaistricts, shall adopt rules to carry out thapter.
» Sec. 203.013. Responsibilities may be delegatéstal districts.

» Sec. 203.016. The Board shall consult with theafaNater Development Board; the Texas Departnfent o
Agriculture, and the Parks and Wildlife Department.

* Sec203.051. The Board shall prepare and adopt a Btasé control plan.
* Sec. 203.052. The Board shall hold a hearindgierptoposed plan.

e Sec. 203.053. Criteria for ranking areas areifipdcThe board shall give priority to areas wiile most critical
water conservation needs with the highest potefatiaubstantial water conservation.

e Sec. 203.054. The Board shall review the plamyetveo years.
e Sec. 203.055. The Board must approve all metheed to control brush.

e Sec. 203.056. Before January 31 of each yeaBdhed must report to the governor, speaker, autidhant
governor on the activities of the program durirg pevious year.

* Sec. 203.101 Each district may administer theetspf the brush control program within theirgdiction.

» Sec. 203.102. The Board shall prepare and distriinformation to each district concerning proceddor
processing cost-sharing assistance applications.

» Sec. 203.103. Districts may accept and commeapplications for cost-sharing. After review, thstiict shall
submit the application and comments to the Board.

e Sec. 203.104. Districts may inspect and supeprggects within their jurisdiction on behalf oftlhoard..
e Sec. 203.151. A cost-sharing program is created.
* Sec. 203.152. A “Brush Control Fund” is created.

e Sec. 203.154. The State’s portion of the costistpas limited to 70 percent. Special provisioas folitical
subdivisions and cost-sharing on public lands aBdaxd exception for a project in joint particijatiwith a federal
program is provided in the law.

» Sec. 203.156. Applications for cost-sharing niiestiled with the district in which the land foretiproject is located.
» Sec. 203.157 — 203.158. Considerations and g¢onslibf application approval are specified.
» Sec. 203.160. The board or a designated distradt negotiate contracts with successful appl&ant

» Sec. 203.161. Districts may administer State mp@sarequired by a cost-sharing contract.
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4.2 Responsibilities of the State Board Under Titl&, Chapter 203, Texas Agriculture Code

1
2
3.
4. The board shall prepare and adopt a State BZaslrol Plan

The Board has jurisdiction over and shall adstén the Brush Control Program.
The Board shall adopt reasonable rules thatecessary to carry out the Program.

The Board shall consult with the Texas Parkb\afildlife Department.

a. must include a comprehensive strategy for magdwyush in those areas where brush is contrigutira
substantial water conservation problem

b. must designate areas of critical need in th#&eSt

. The Board shall hold a hearing on the propqeaa.
. The Board shall review the plan every two years

. The Board must report to the Governor, Spealet,Lieutenant Governor on the activities of thegPam

during the previous year.

. The Board must approve all brush control methggkd under the Program.

. The Board shall prepare and distribute allitifiermation necessary for participation in the Rerg to all

districts.

10. If the demand for cost-share funds is grethin funds available, the Board may establish piesrfavoring

the most critical areas that would have the gréatater conservation benefits.

11. The Board or a district delegated by the bdardsponsible for receiving and approving indixtapplications

for cost-share assistance.

12. The Board or a designated district shall natmtontracts with successful applicants.

13. The Board or a designated district must gettifit the work to be cost-shared has indeed beepleted

before the State’s share of the cost is paid.

14. The State or a designated district must adneinState money as required by a cost-share cbntra
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Section V: Brush Control Projects

The State Board will work closely with other Statgencies to utilize their expertise and resouncelseé process of
developing and implementing brush control studies projects. Wildlife habitat and endangered spgeisisues will
be coordinated with Texas Parks and Wildlife. TRpegtise of the Texas Agricultural Experiment Statwill be
utilized in watershed modeling and critical arelir@ation. Resources for landowner education vélipovided by
the Texas Agricultural Extension Service. The SBaard will cooperate with the Texas Water DeveleptBoard
on groundwater and streamflow monitoring, regiomaler needs, and regional water plans. The StaaedBwill
consult with the Texas Department of Agricultureaffects to agriculture. Cooperation with USDA-NR@H be
essential in developing and implementing individaaldowner plans. River Authorities will provideckd and
regional knowledge into the planning process.

5.1 Overview of Brush Management Program

Brush management will be accomplished through ieserf watershed or sub-watershed projects in whiakh
management shows a strong potential to signifigantrease water yield. The process will be brisfiynmarized
here, and each element of the process will thettidgmeissed in further detail. The elements of thislbimanagement
plan are:

* Brush Control Areas
» Project Development
» Project Approval and Prioritization

» Project Implementation

The State Board may delineate brush control areasdiich a water need exists based on the mosttreegional
water plan and in which brush control has a stqpoigntial to increase water yield. Brush contrelsadelineation
will be based on watershed studies—scientific gtsidinodeling, climate, hydrology—brush infestatiamg water
needs. Soil and water conservation districts wadhage individual projects. Within a brush contmaaa districts
may develop brush control projects where therafifscgent local support. Project proposals will figbmitted to the
State Board for approval. After receiving a projeaiposal, the State Board, through staff and atlperts, may
conduct additional feasibility studies of the patjarea. A project that meets all requirements thay be approved
by the State Board. If there are more project psafsothan can be supported by available cost-$hads, the State
Board will prioritize the projects, favoring theeas with the most critical water needs and theeptsjthat will be
most likely to produce substantial water yields anelcost effective. The State Board will approuesh control
methods on the State level and furnish the lislistricts for use in developing individual plan$eTState Board,
with the input of local districts and landownersl] get cost-share rates for individual projectsstbcts may
contract with landowners to develop and implemedividual brush control plans within project arelaandowners
may then implement brush control plans and recedst-share payments upon completion of the brustralo
practices specified in the individual plans.

5.2 Brush Control Area Delineation

In order for a project to be eligible for State dimg, it must be in a brush control area delineatgthe State Board.
However, being in a brush control area does notagtae that a project will be funded since the rfeetirush
control funds is much greater that the availableling. The State Board will delineate brush corarelas eligible
for brush control projects and cost-share fundihgre a water need exists based on the most rexgiohal water
plan and where brush control has a strong potetatialcrease water yield. Water yield potential W& estimated
based on the most recent scientific evidence adleail&tudies conducted by the State Board and &mibhnd water
conservation districts in cooperation with otheat&tagencies, universities, landowners, and otleat interests
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have estimated potential water yield in many wéikeds across the State. Watershed studies will dentie
following criteria:

« Brush type, density, and canopy cover
* Geology and soils data

« Water needs or potential needs

e Hydrology

« Potential water yield

» Wildlife concerns

e Economics

« Landowner interest

Because of the many factors involved in develogirsgiccessful project such as willingness of thallpeople to
participate, landowner cooperation, social and enoa considerations, and wildlife concerns, propgmplications
must come from the local level.

5.2.2 Watershed Studies

As funding becomes available, watershed studiegshwhclude water yield modeling, will be used aval for
delineating brush control areas. These studiesbaajone in cooperation with other State agenuoigisersities,
and local entities. Specific watersheds for steigi@l be determined by the State Board in consioltawith
SWCDs, other State and local agencies, and uniiergir as determined by the Texas Legislaturetofaithat
weigh heavily in watershed studies include brugte tgnd density, water needs of the area, and jmitemtter
yield. Studies may also be conducted by local beioéntities and submitted to the State Board dositleration.

5.2.2.1 Brush Type, Density, and Canopy Cover

Table 2.1 shows the predominant brush speciesteni@vel of infestation statewide. TSSWCB (1991datpd this
survey with 1987 natural resources inventory dath@mpiled the species infestation on the basikeogighteen
Major Land Resource Areas in Texas. All areas efState have significant brush infestation problems

Recent research shows that brush canopy coverbrausiduced to below about 15% on specific areasewvhe
treatment occurs for brush removal to have a sianif effect on enhanced water yield. Reducingtagsrer to
below 15% on treated acreage exponentially inceeaseer yield (Thurow, 1998).

5.2.2.2 Water Needs

Many towns and cities in Texas are now or willhe future suffer water shortages. Since the majgrgse of the
Brush Control Program is to provide additional ¢ilom the rangeland watersheds of the State, armaj
consideration in delineating areas or prioritizprgjects will be the benefit to water users. Aftgaluating water
needs, the information will be used to assist entdying areas with the most critical water consgion needs.

The Texas Water Development Board (TWDB) updatedState Water Plan in 2002 (TWDB, 2002) and iién t
process of updating it again. Texas has subdividecbtate into sixteen water planning regions. Ed¢hese
regions has developed a regional water plan. Alhefregions have significant water needs oven#x fifty years
and will need a variety of tools, from water consgion to developing alternative supplies to mbetrtneeds.

The State Board will work with the regional plangigroups and the TWDB in prioritizing the regiorssta water
conservation needs.
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5.2.2.3 Potential Water Yield

Knowledge exists to make fairly accurate predictias to rangeland areas where potential is higindoeasing
water yields. Thurow (1998) summarized the factbad influence water yield from rangeland. They diszussed
in the following sections.

5.2.2.3a Geological Information

An essential ingredient in successfully increashmegwater yield from an area for downstream or faquise is
water transfer. The precipitation that falls on ldned and is absorbed must have an avenue to wodedyaquifers
before it can recharge them and/or emerge as sfioiwg The coarse, shallow soils overlying fractlitenestone
typical of the Edwards aquifer is an example ofm@riation that would have a high potential for erdiiag ground
water supplies. Extra water yield in areas sucth@a®lackland Prairie with heavy clay soil and pdeep drainage
would occur as increased runoff, and would poténtenhance surface reservoir supplies (Thurow,8)99

5.2.2.3b Climatic Conditions

The amount of precipitation that falls on the lamdirectly related to the water yield potentiahefefore, practical
limits must be set as to how much average annudhtbis necessary to allow potential enhanceméritere is a
point where even grassland will use all of the kavdé& moisture. In general, water yield increasemfbrush
control occur in areas where potential evapotraatpn is over 15 inches/year (all of Texas) andfedl is over
about 18 inches/year (Thurow, 1998). The weighihgater needs in the area with yield potential rjuesyify
projects with lower potential while less need fater may negate larger yield potentials.

5.2.2.3c Historic Evidence

Historic evidence is probably the most reliabledatbr of water enhancement possibilities (Keltt®75). In many
areas of the state, historical records indicatemtnigher levels of spring flow and base flow ofeis and streams
than is now apparent. Brush encroachment alongatftér factors caused declines in these base flafies:
investigating irrigation records and municipal andustrial use in the area, portions of the Stath large amounts
of positive historical evidence would be some @f thost likely candidates for brush control areangetion.

5.2.3 Brush Control Area Delineation

Brush control areas will be delineated by the SBatard based on requests form local entities. Teligéle, the
area must have water needs documented in the susitrregional water plan, and brush control masetihe
potential to increase water yield. Currently 4 wsleds have been designated as brush controllzasad on water
need and the results of the completed feasibiliiglies. In addition, three areas have been desidriat saltcedar
control:

* North Concho River Watershed.

» Twin Buttes Reservoir Watershed.

» Upper Colorado River Watershed.

* Pedernales River Watershed.

» Pecos River Watershed. (Saltcedar)
» Canadian River (Saltcedar)

» Hubbard Creek Lake (Saltcedar)

5.2.4 Completed Watershed Studies

Watershed studies have been conducted in the foitpareas:
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* North Concho River Basin

» Edwards Aquifer recharge zone
* Nueces River Basin

* Wichita River Basin

» Concho River Basin

» Upper Colorado River Basin

* Pedernales River Basin

» Canadian River Basin

 Frio River Basin

+ Palo Pinto Lake Basin

* Lake Fort Phantom Hill Basin

+ Lake Brownwood Basin

» Lake Arrowhead Basin

» Hubbard Creek Lake (Local study)

» Pecos River (Local study)

5.3 Project Development

Local soil and water conservation districts or othgencies in cooperation with districts may depgdooject
proposals within the State. The proposals will biensitted to the State Board for its prioritizatiand approval. The
State Board, on its own initiative, may initiateojgrct development in cooperation with local soill avater
conservation districts.

5.3.1 Sponsorship—Soil and Water Conservation Disls

Local soil and water conservation districts, alevith landowners, will be the keys to the developtrasuccessful
brush control projects. Districts have experiemcthe development and implementation of locallyianéd projects
similar to brush control projects. When local ietgris such that action is deemed necessary, s@msost lead and
coordinate the effort. Soil and water conservatimtricts are qualified to assume this role. Theyaccessible to
anyone and they especially have considerable eqpeziin working with landowners and landusers, both
individually and as a group. If a potential projacta is larger than a single district, severatidis may cooperate
on the project development and implementation.

A district may administer aspects of the Brush @rRrogram within any brush control area locatetthiw the
jurisdiction of that district. The State Board mpst¢pare information on the Brush Control Prograwh procedures
for cost-sharing and provide this information tele&WCD. Districts may accept, review, and comnaant
individual applications for cost-share, and sultivéim to the State Board for action. Districts magpiect and
supervise projects within their jurisdictions. Shpter D, Sections 203.101 — 203.104 of the Brusfti@l Law
(Appendix I) describes the powers and duties dfidts in administering brush control projects.sticts,
landowners, and other agencies will have the oppdsyt for input into all aspects of brush controbjects.

5.3.2 Requirements of Project Proposals

1. A proposal must denote sufficient interest lgy@up of landowners and operators in a brush obatea or a
part of a brush control area designated by thee Rail and Water Conservation Board to allow far ¢iventual
completion of the project.
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2. Avalid proposal must show adequate sponsotshigne or more soil and water conservation distric
Enlisting additional sponsors such as cities, desnbther political subdivisions, etc. could badfecial to the
project and is encouraged.

3. The soil and water conservation district inealvmust agree to take leadership and coordinatertject
through implementation.

4. The project area proposed in the proposal ghieeilof sufficient size to provide a significantgratial gain in
the water yield from the brush control area whaeegroject is located.

5. The proposal should provide as much evidengmssible that the acreage to be treated withiptbgct area
does have the potential to improve water yieldfj&uis that should be addressed are:

(a) size and location of the area

(b) brush — type, density, and canopy cover

(c) water needs or potential needs

(d) potential yield

(e) wildlife compatibility to the project

(H landowner cooperation

(g) ability of participants to pay their share loé tcost
(h) types of treatment measures

(i) completion schedule

6. Proposals should be submitted as requiredéptate Board to the Texas State Soil and Wates&®wation
Board, P. O. Box 658, Temple, Texas 76503.

The State Board will provide assistance to disrictthe development of project proposals as needed

5.4 State Board Approval and Prioritization

Being in a brush control area does not guarantaeatbroject will be funded since the need for bresntrol funds
is much greater that the available funding. If morgjects have been submitted than funds are dlaita support,
the State Board will prioritize the projects.

5.4.1 Watershed Studies

The State Board will most likely be involved with jgroject proposals during the proposal developnpéiase.
Considerable information will have to be gather@dheet the requirements of the project proposas. firtal
document should give a fairly accurate assessnigheg@otential for that particular project. In mheoases, this
information will have been developed as part ofaenshed study. If a proposal is developed forraa an which a
watershed study has not been conducted, the Statel Bnay authorize a watershed study. Once theopad|is
complete and has been received by the State Boanalyibe necessary to conduct a preliminary felggibéview
of the proposal.

This review has two basic purposes:

» To determine if the information about the potaiiroject is complete and sufficient to meet respaents for
approval by the State Board.

» To make a determination of the relative merithef project for use by the State Board in settiigyities.

After determination has been made that the propusals requirements each of the project prioribpatriteria
will be applied to the project proposal. The projea will be ranked in each category and thi&irenwill be a
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part of the feasibility determination by the StBtmard. Any other information relating to the viatyilof the project
or relating to the prioritization of the project ynlae included.

5.4.2 Project Approval

A project proposal received by the State Board begpproved or disapproved after a feasibilityeenis
conducted in the project area. Two requirementd tmeisnet before approval will be granted.

1. The proposal must include in as much detgilassible all of the information described in Satt3.2. This
information must show that in the best judgmerthoke preparing the proposal the project areameket
minimum requirements to be feasible.

2. The feasibility review must show that the apggion is indeed complete and accurate and meeisnonin
requirements in all six-project prioritization enita.

If the proposal meets the requirements set fortthbyState Board it will be approved. This appraighifies that
the project is viable and should be consideretiénprrioritization process.

Project proposals that are disapproved may be sibered after a review is done in the project area.

5.4.3 Prioritization of the Project for Implementan

The amount of cost-share funding appropriated dlsasehe general economic condition of farming eamching
will play a large part in determining feasibility individual projects. Provision must be made, hegreto select the
projects that will be most effective in reaching tjoals of the Program.

Section 203.159 of the Agriculture Code states ¢lptf the demand for funds under the cost shapinogram is
greater than funds available, the board shall &skapriorities favoring the areas with the mostical water
conservation needs and projects that will be mkslyl to produce substantial water conservation.

The project prioritization criteria discussed ircti@n 5.4.4 were developed to give the State Baardnpartial way
to evaluate each project proposal. This will alktv Board to objectively view new proposals in tielato
proposals that have been on the books for some Beeause the ranking process points out deficgsngrojects
with a low priority may be upgraded through improents in those areas in which they are weak.

5.4.4 Project Prioritization Criteria

Brush Control Conservation Strategy

A high priority will be given to those projectsameas in which regional planning groups have ifiedtbrush
control as a conservation strategy for meeting madeds in the most recent State Water Plan.

Water Needs or Potential Needs

Information on water needs in a watershed will beaimed on a project-by-project basis from the Bekéater
Development Board. In addition, the State Board wirk with the regional water planning groups ttetmine
needs within the planning regions for brush conprojects.

Brush—Type, Density, and Canopy Cover

A list of brush species in the State will be depeld ranking each species according to its watepotntial. This
ranking will also include information on the minimwlensity and canopy cover for each species to wakeol
cost effective. The first list of brush type, dépsand canopy cover will be the best estimatekhofvledgeable
range scientists. As more research becomes aaitablist will be revised as needed.
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The brush species list will be used during theilglity review to establish that the brush infegiatin the proposed
area meets minimum requirements for a succesdfshlbrontrol project. After this is established, tyyee, density,
and canopy cover of the brush will be ranked aseterity, and this will be a factor in the overalhking of the
project.

Potential Yield

There are three basic areas, which will be consitlar estimating relative potential yield. Theseaarare discussed
in Section 5.2.

1. Historic Evidence —Areas with large amountpaditive historical evidence would receive a highetential
yield ranking on the premise that the heavy brusbstation is at least partially responsible fa tkecline in
the water yield of the area. Checking irrigatiooaiels and municipal and industrial use in the areald
further verify this assumption.

2. Climate Conditions —With all other factors klpequal the area that has a higher average ragifallld have
more water yield potential. This is not to say tifeet drier areas of the state will not receive aeTation since
many other factors such as need, geological pateatid brush infestation are also factors. Temyateought
conditions or abnormal wet periods must also besicened in trying to determine the effect of climan
potential yield.

3. Geological Information — The soil and geolofgictors that favor groundwater enhancement wiljiven
priority in areas with groundwater needs. Thos¢ fdneor surface runoff will be given priority indse
watersheds needing surface water enhancement.

Considerations

Section 203.016 of the law states that “The bohedl sonsult the Texas Water Development Boaragard to the
effects of the Brush Control Program on water gtjgrthe department in regard to the effects ofBnesh Control
Program on agriculture; and the Parks and Wildfepartment in regard to the effects of the Brusht@d

Program on fish and wildlife”.

The Texas Parks and Wildlife Department, the TéXaser Development Board, the Texas Department of
Agriculture, and other agricultural interests ie tiffected area shall be notified of all criticed@working group
meetings. The TPWD will provide technical assistatwthe critical area working group for their coesation in
developing and implementing brush control projddie. Texas Water Development Board will review petgeand
cooperate on water yield monitoring projects.

Historically, incorporating fish and wildlife conees into the planning and implementation of brushtml and
revegetation projects has had a high priority rdfgerly included in brush control planning, mairgeoe and even
enhancement of wildlife habitats is possible thioagtivities such as identification of priority gsdand restoration
areas for wildlife.

The Texas Parks and Wildlife Department is pregeantiolved with the State Board in coordinating fteh and
wildlife aspects of the Program. Parks and Wildfitzsonnel will be included in the watershed stsidied will help
determine the feasibility of project proposals. yfikegll be asked to provide a prioritized listing thie wildlife
species in the area with the effect that the pregdsush control project would have on them.

Applicants will be notified that the Texas Parks &Mildlife Department provides free technical guida to
landowners regarding the management of wildlifeueses and habitats on their lands.
Landowner Cooperation

Cooperation of the landowners and operators ipthgct area is the key to a successful prograra.State Brush
Control Program is voluntary in nature, and themeftreating sufficient acreage to achieve therddgiesults
depends upon landowner interest and participation.
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During the watershed study, estimates will be masit® the minimum acreage that can be treatedtéirshew
significant results. Landowners and operators odlittg sufficient acreage to meet or exceed thgsifé must show
significant interest for a district to have a vialplroject.

The project prioritization process will take plaafeer the watershed studies are completed so nxact #gures will
be available concerning the acreage necessary foptamum project. Those prospective projects shgwsufficient
landowner interest to meet these acreage figurksageive the highest ranking.

Time Elements

This criteria is somewhat related to landowner esafion. The project that has landowners and operatady,
willing, and able to proceed will receive preferen®©bviously planning and implementation take gatermmount
of time, but generally projects with excessivelgddimetables reflect a lower degree of landowmeperation.

5.5 Project Implementation

Once a project has been approved and funding meadialale, the responsible soil and water consernadistrict
will begin implementation. Project implementati@quires the following elements.

5.5.1 Practice Selection

The State Board, in consultation with districtsl] approve a list of practices that are eligible ¢ost-share
statewide (Section VI Cost-share Program). Theaetiges may include chemical and mechanical methods
prescribed burning. The local district will selectd approve from this list the practices that agieable to its
specific project. For example, in some areas, theg be legal restrictions on certain chemicalghere may be
endangered species requirements, or other locasgbat would preclude using some of the statepridetices in a
specific project area. This local list will be udadleveloping individual plans. Results of wateistudies may be
used to evaluate control options and their feasibil

Identifiable units must be established for eaclejira. An identifiable unit must be either all ar @ssential part or
subdivision of a practice that when carried ouwtamplete within itself and can be clearly identifi€&or example,
an identifiable unit could be a certain acreage ¢ha be clearly marked on the ground and on arsge so that the
district can positively identify a unit of land andrtify that treatment has been completed onuhatof land. An
identifiable unit also can be managed independer#tiio maintenance of the practice. Establishmieidieatifiable
units and an average cost or a specified maximwhparmits cost-share payments to be made to peosiuchen
an identifiable unit is treated. A list of pracge@pplicable cost-share rates, average costsoifiggl maximum
costs will be developed for each identifiable unit.

5.5.2 Site Eligibility Determination

Before individual landowner plans can be developledjsions will have to be made in each projech amncerning
the practices, which will be eligible for cost sharon certain general categories of land. First\xaaduation will be
performed to group similar combinations of topodmgsoils, land use, or grazing systems into categoThen
each category of land will be assigned a set aftjp@s that will be eligible for cost sharing. Thesategories should
be broad enough to allow maximum flexibility on fert of the landowner but still discourage exoesgiroject
costs. Generally certain land classes with a geltaish canopy would be eligible for a given seprafctices. Some
practices may be excluded in some areas for reasmsas unfeasibility, wildlife considerations Jacal, state, or
federal regulation.

5.5.3 Wildlife Considerations—Planning for Wildlif®©bjectives

The basic concern of the wildlife manager in impéesting any brush management system has to do keétddsign
and retention of a brush mosaic. Patterning oftbttesatments is driven by wildlife considerationsrmthan by any
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other set of management objectives. The desigrfaf@able habitat mosaic will be considered fartespecific
project plan. Following are some general guideliioegplanning for wildlife.

The types of brush control patterns used will delpgpon the terrain in the area to be treated. Geat degree,
natural terrain features will dictate the types andformation of patterns.

Sufficient brush cover should be left along waterses, which usually serve as wildlife travel larigse width of
the strips to be left for most wildlife can be detaed by visual inspection. The strips of brusbudt be wide
enough to prevent seeing through them at most &iotm December through February when most spbeaies
lost their leaves. All natural wildlife travel waywhich would include watercourses, saddles betwigges,
headers or canyon beginnings, extensions of ridgebany unusually high-quality wildlife food plarghould be
left.

When cleared strips extend for great distances|taobblock of brush should be left every 200 @9 Jards to
break up the open spaces and provide covered temed for wildlife. In South Texas where the taria relatively
flat with no prominent features, alternate stripsleared areas and brush produce good resulsugh clearing in
an irregular pattern is more desirable. In largaaithe strips can be established in gently cupatterns to block
excessive views, and belts or blocks of brush ealeth at desirable intervals across cleared aiash strips
should be left along drainage areas or draws useataral travel ways by wildlife.

Where cleared areas tend to be excessively |asigads of brush should be left interspersed withéncleared areas
to provide escape cover. As with brush strips,steds should be large enough that they canneebe through
from December through February. Where islands dgravide sufficient escape cover, extensions cka®f

brush can be left for escape cover and travel w@psominent terrain features frequented by witdlif

During the initial planning of a brush control ogton, extreme care should be taken to retain teyndifferent
types of woody food and cover plants necessaryaimtain a resident wildlife population of all spesi For
example, woody plants or brush species are negesswiild turkey populations, not only as food puathg plants,
but also as cover and roosting timber. Existingt@imoost timber should be left standing. In asstmn with this,
brush and smaller trees under or adjacent to thetiry areas should be retained. Turkeys requivercas they
enter and depart the roost and while loafing utideroost trees. Sufficient quantities of food-proidg woody
species such as chittum, hackberry, lotebush,madan, and elm also should be maintained.

Following mechanical treatment, some areas willirsgreseeding. The seeding mix should includesohiat
benefit wildlife.

The improvement in range conditions through brusinagement will increase the available food supmiyfildlife
and domestic livestock. This additional food suppll}y improve the quality of the animals being puméd. Brush
should be managed in conjunction with sound rangeagement practices.

Although some basic rules for brush managementhmagpplied to all treated areas, the topograpipgspf
vegetation, and wildlife species present on eanbhrainit and even from pasture to pasture withiangh will be
different. Therefore, an on-the-ground inspectibthe entire ranch is necessary prior to formutagound
management plans.

It is likely that only a few candidate pattern/tmeant combinations will emerge for which equipmisrbcally
available and which suits the preferences of ranahagement. These should be ranked by wildlifeiafists in
terms of their utility for satisfying game managernebjectives from a biological point of view. Ingetion and
compromise among management objectives shouldt iedukther limitation of options and finally relsin
identification of the candidate system that showstpromise for meeting the goals of the Program.

5.5.4 Cost-Share Rate

Soil and water conservation districts will set aggr costs and maximum costs for each practice tsée in a
project. The cost-share rate to be used for eaamttipe will also be set by the district with advfoem the State
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Board based on data developed as part of the watbstudy. The cost-share rate set by the dis@ithot exceed
the maximum cost-share rate set by the State B&eatgils of the cost-share program are in Sectibn V

5.5.5 Completion Schedule

Proper timing and sequence of land treatment @enéial to successful implementation of any coretgwa
program. This is true concerning either the enginggect or individual landowner plans. One majartéa that enters
into a state cost-share program is the time lipliilsed on the use of state money. State fundsppm@jariated on a
biannual basis. This will allow only two-year caatts at a maximum even though the entire projegttale
several years to complete.

5.5.6 Individual Landowner Plans

The responsible districts, with any needed techmissistance provided by the NRCS field office, TPVend/or
Texas State Soil and Water Conservation Board as#ist landowners with development of individuahg for
brush management for the purposes of increasingraladd yield. The extent and methods of brush nemagt
included in each plan will be determined in accamawith specifications in tHeield Office Technical Guide, as
approved by the local districts. Each plan willlimte implementation of sound grazing managemetaviahg
treatment. Based on these plans, the district mgsr énto contracts with the landowners for theligion of brush
management.

Each cost-share agreement will include a maintenageeement by which the landowner agrees to niaitite
brush management practice for a period of ten yafées implementing the plan.
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Section VI: Cost-share Program

6.1 General Criteria

Subchapter E, Section 203.151 of the Agriculturdéoreated a cost-sharing program to be admindstarder
Chapter 203 and rules adopted by the board. Se2@i8ri52 of the law created the brush control fuvhich is a
special fund in the State treasury to be usedduige the State’s share of the cost of brush cbptmects.
Sections 203.156, 203.157, and 203.158 discuseidhdil applications for cost-share assistance, Seution
203.160 set out the requirements for contracts é@tvsoil and water conservation districts and iddia
landowners. Section 203.161 provides for the adstration of cost-share funds.

The Texas State Soil and Water Conservation Bodwgtad rules (Appendix 1) to administer the brashtrol
cost-share program (31 TAC 88 517.22 - 517.37) thiehfollowing program characteristics:

1.

Not more than 70 percent of the total cost sihgle brush control project may be made availabléhe state’s
share in cost sharing. (Section 203.154 (a) TexagAture Code)

. Funds will be allocated from the State Brusimi@u Fund
. Requests for allocations will be part of brashtrol project proposals submitted by SWCDs.

. Approval of allocations. The State board sbaiisider, approve, reject, or adjust funding retpuleased on

priority of projects (Section 5.4), and amount adidable funding. Only districts for which the Std@oard has
approved a project are eligible for cost-share $und

6.2 Cost-share Agreement

Soil and water conservation districts may entes gust-share agreements with individual landowr@éeost share
agreements must be based on an approved bruslblgaatr developed by the landowners with assistapnoeided
through the conservation district. Only those cdatsctly associated with removal of brush, as Hjgetin the
watershed study for that watershed, are eliginledst-share assistance.

6.3 Brush Control Methods

The Soil and Water Conservation Board is directegpprove all methods of brush control used urtdermprogram.
The Board may approve methods of controlling bhessed on a finding that the method:

1.

has proven effective and efficient for conirglbrush,

2. is cost efficient,

3. has beneficial impact on wildlife habitat,

4.

5. allows for revegetation of the area with plahest are beneficial to livestock and wildlife afteush is

will maintain topsoil to prevent erosion otalon of rivers or streams, and

removed.

The Board will approve brush control methods faztelbrush control project based upon informatiomfitbe
watershed study along with other data or infornratiee Board deems relevant. approved methods will b
transmitted to the appropriate conservation districhen funding allocations are approved.
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6.4 Maintenance of Brush Management

Cost-share agreements must contain a commitmethiegpart of the landowner to maintain areas forciiziost-
share funding for brush control is received foreaiqd of ten years after the initial brush contsshccomplished if
funding is available through state funds. Maintex@aimcludes periodically retreating the area wjiprapriate
brush control methods to prevent brush reinfestativer the duration of the contract period. Maiarge
treatments will be scheduled as needed accordisgeoaifications in th&ield Office Technical Guide. Cost-share
rates will be based on the present value of the oaduding maintenance cost over the ten-yeaiogder

6.5 Certification of Practice Implementation

Upon completion of brush control on any identifebhit of land, the district may certify to the Bddhat the
practice has been implemented in accordance witbifipations on that portion of the planned area.

6.6 Cost-share Payments

Based upon certification by the conservation disthiat brush control has been implemented accgitdin
specifications on all or any identifiable unit ahld in a brush control plan, the Board may proeassjuest for
payment of cost-share funds and cause paymentimade directly to the landowner.
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Appendix I: The Brush Control Law
Agriculture Code

CHAPTER 203. BRUSH CONTROL

SUBCHAPTER A. GENERAL PROVISIONS

Sec. 203.001. Definitions.
In this chapter:
(1) “Board” means the State Soil and Water CongeEmadBoard.
(2) “District” means a soil and water conservatitistrict created under Chapter 201 of this code.

(3) “District board” means the board of directofsaoil and water conservation district createdesrChapter
201 of this code.

(4) “Brush control” means:

(A) the selective control, removal, or reductiomokious brush such as mesquite, prickly pear cealér,
or other phreatophytes that consume water to seddfat is detrimental to water conservation; and

(B) the revegetation of land on which this brush baen controlled.

Added by Acts 1985, 69Leg., Ch. 655, Sec. 1, eff. Aug. 26, 1985. Amenbigdhicts 2003, 78 R. Leg., ch. 983,
Sec. 12, eff. Sept. 1, 2003.

Sec. 203.002. Creation of Program.

The Texas Brush Control Program is created and lshamplemented, administered, operated, and fiedras
provided by this chapter.

Added by Acts 1985, 89Leg., ch. 655, Sec. 1, eff. Aug. 26, 1985.
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SUBCHAPTER B. ADMINISTRATIVE PROVISIONS

Sec. 203.011. Authority of Board.
The board has jurisdiction over amdth the assistance of local districg)all administer the Brush Control Program

under this chapter.

Added by Acts 1985, 89Leg., ch. 655, Sec. 1, eff. Aug. 26, 1985. Amehblg Acts 2003, 78R. Leg., ch. 983,
Sec. 6, eff. Sept. 1, 2003.

Sec. 203.012. Rules.
The boardafter consulting with local districtshall adopt reasonable rules that are necessagritp out this chapter.

Added by Acts 1985, 89Leg., ch. 655, Sec. 1, eff. Aug. 26, 1985. Amehbg Acts 2003, 78R. Leg., ch. 983,
Sec. 6, eff. Sept. 1, 2003.

Sec. 203.013. Authority of Districts.
Each district may carry out the responsibilitiesyided by Subchapter (d) as delegated by the board.

Added by Acts 1985, 89Leg., ch. 655, Sec. 1, eff. Aug. 26, 1985. Amehblg Acts 2003, 78R. Leg., ch. 983,
Sec. 6, eff. Sept. 1, 2003.

Sec. 203.014. Personnel.
The board may employ or contract with any persaressary to assist the board or a district to cautythis

chapter.

Added by Acts 1985, 89Leg., ch. 655, Sec. 1, eff. Aug. 26, 1985.

Sec. 203.015. Expenditures.
In addition to any other expenditures authorizedhisy subchapter, the board may make expenditumsded by
the General Appropriations Act.

Added by Acts 1985, 89Leg., ch. 655, Sec. 1, eff. Aug. 26, 1985.

Sec. 203.016. Consultation.
The State Soil and Water Conservation Board slalbglt with:

(1) the Texas Water Development Board in regard toetffiects of the Brush Control Program on water
guantity;

(2) the department in regard to the effects of the B@sntrol Program on agriculture; and

(3) the Parks and Wildlife Department in regard to éffects of the Brush Control Program on fish and
wildlife.

Added by Acts 1985, 89Leg., Ch. 655, Sec. 1, eff. Aug. 26, 1985. Amenbigdhicts 2003, 78 R. Leg., ch. 983,
Sec. 6, eff. Sept. 1, 2003.
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SUBCHAPTER C. GENERAL POWERS AND DUTIES OF BOARD

Sec 203.051. State Plan.
The board shall prepare and adopt a State Brustra€étan that shall:

(1) include a comprehensive strategy for managmglbin all areas of the state where brush is tmritng to
a substantial water conservation problem; and

(2) rank areas of the state in need of a BrushrGbRtogram, as provided by Section 203.053.

Added by Acts 1985, 89Leg., ch. 655, Sec. 1, eff. Aug. 26, 1985. Amehblg Acts 2003, 78R. Leg., ch. 983,
Sec. 6, eff. Sept. 1, 2003.

Sec. 203.052. Notice and Hearing.

(a) Before the board adopts the plan under Se2@@1051 of this code, the board shall call and laofebaring
to consider a proposed plan.

(b) Not less than 30 days before the date theg#sito be held, the board shall mail written ce®f the
hearing to each district in the state. The naticest:

(1) include the date and place for holding the hearing;
(2) state the purpose for holding the hearing; and
(3) include instructions for each district to submiitte&n comments on the plan.

(c) At the hearing, representatives of a districd any other person may appear and present testimoluding
information and suggestions for any changes irptbposed plan. The board shall enter into therteco
any written comments received on the proposed atahshall consider all written comments and testiyno
before taking final action on the plan.

(d) After the conclusion of the hearing, the board Ist@misider the testimony including the informatimd suggestions
made at the hearing and in written comments, ated afaking any changes in the proposed plan tffiatcis
necessary, the board shall adopt the plan.

Added by Acts 1985, 89Leg., ch. 655, Sec. 1, eff. Aug. 26, 1985. Amehbg Acts 2003, 78R. Leg., ch. 983,
Sec. 7, eff. Sept. 1, 2003.

Sec. 203.053. Criteria for Evaluating Brush ControlAreas.
(a) In ranking areas under the plan, the board sbakider:
(1) the location of various brush infestations;
(2) the type and severity of brush infestations;
(3) the various management methods that may betassuhtrol brush; and
(4) the amount of water produced by a project &edseverity of water shortage in the project azed,

(5) any other criteria that the board considersvaht to assure that the Brush Control Progranbeamost
effectively, efficiently, and economically implented.

36



(b) In designating critical areas, the board shiak priority to areas with the most critical watemservation
needs and in which brush control and revegetatiojepts will be most likely to produce substantiater
conservation.

Added by Acts 1985, 69Leg., ch. 655, Sec. 1, eff. Aug. 26, 1985. AmehHg Acts 2003, 78R. Leg., ch. 983,
Sec. 8, eff. Sept 1, 2003.

Sec. 203.054. Amending Plan.

At least every two years the board shall review iawag amend the plan to take into consideration gbdn
conditions. Amendments to the plan shall be madeémanner provided by this chapter for adoptirgdriginal
plan.

Added by Acts 1985, 89Leg., ch. 655, Sec. 1, eff. Aug. 26, 1985.

Sec. 203.055. Approved Methods for Brush Control.

(a) The board shall study and must approve all atstlused to control brush under this chapter censig the
overall impact of the project.

(b) The board may approve a method for use un@ecdbt-sharing program provided by Subchaptertieif
board finds that the proposed method:

(1) has proven to be an effective and efficienthodtfor controlling brush;

(2) is cost efficient;

(3) will have a beneficial impact on the developingfwater sources and wildlife habitat;

(4) will maintain topsoil to prevent erosion ottigsiyy of any river or stream; and

(5) will allow the revegetation of the area aftee brush is removed with plants that are benefioial

stream flows, groundwater levels, livestock andilifi.

Added by Acts 1985, 89Leg., ch. 655, Sec. 1, eff. Aug. 26, 1985. Amehblg Acts 2003, 78R. Leg., ch. 983,
Sec. 8, eff. Sept 1, 2003.

Sec. 203.056. Report.

(a) Before January 31 of each year, the board shhHit to the governor, the speaker of the homse the
lieutenant governor a report of the activitiestef Brush Control Program during the immediately
preceding calendar year.

(b) The board may make copies of this report aki@lan request to any person and may charge afemath
report that will allow the board to recover its tofor printing and distribution.

Added by Acts 1985, 89Leg., ch. 655, Sec. 1, eff. Aug. 26, 1985.
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SUBCHAPTER D. POWERS AND DUTIES OF DISTRICTS

Sec. 203.101. General Authority.
Each district may administer the aspects of thesBi@ontrol Program within the jurisdiction of ththstrict.

Added by Acts 1985, 89Leg., ch. 655, Sec. 1, eff. Aug. 26, 1985. Amehblg Acts 2003, 78R. Leg., ch. 983,
Sec. 8, eff. Sept. 1, 2003.

Sec. 203.102. Provide Information Relating to Progm.

The board shall prepare and distribute informattaach district relating generally to the Brusimttol Program
and concerning the procedures for preparing, filangd obtaining approval of an application for cgsdring under
Subchapter E of this chapter.

Added by Acts 1985, 89Leg., ch. 655, Sec. 1, eff. Aug. 26, 1985.

Sec. 203.103. Acceptance and Comment on Application

(a) Each district may accept for transmission #hbard applications for cost sharing under Subtehdpof
this chapter and may examine and assist the applicassembling the application in proper formadoef
the application is submitted to the board.

(b) Before a district submits an application to leard, it shall examine the application to assoat it
complies with rules of the board and that it in@scll information and exhibits necessary for thart to
pass on the application.

(c) At the time that the district examines the #&glon, it shall prepare comments and recommeodsti
relating to the application and the district boaraly provide comments and recommendations befoye the
are submitted to the board.

(d) After reviewing the application, the districddrd shall submit to the board the application tued
comments and recommendations.

Added by Acts 1985, 89Leg., ch. 655, Sec. 1, eff. Aug. 26, 1985.

Sec. 203.104. Supervision of Projects.

(a) Each district on behalf of the board may insp@d supervise projects within its jurisdictionwhich state
money is provided under Subchapter E of this cliapte

(b) Each district board exercising the duties urldrsection (a) of this section shall periodicadigort to the
board relating to this inspection and supervisiothe manner provided by board rules.

(c) The board may direct a district to manage aplem that arises under a cost-sharing contraidiriash
control in that district and to report to the board

Added by Acts 1985, 89Leg., ch. 655, Sec. 1, eff. Aug. 26, 1985.
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SUBCHAPTER E. COST SHARING FOR BRUSH CONTROL

Sec. 203.151. Creation of Cost-Sharing Program.
As part of the Brush Control Program, a cost-shigprogram is created to be administered underctiapter and

rules adopted by the board.

Added by Acts 1985, 89Leg., ch. 655, Sec. 1, eff. Aug. 26, 1985.

Sec. 203.152. Brush Control Fund.

(a) The brush control fund is a special fund cré@tethe State Treasury to be used as providediby t
subchapter.

(b) The brush control fund consists of legislatygpropriations, money transferred to that fund fahrer
funds by law, and other money required by law taléposited in the brush control fund.

Added by Acts 1985, 89Leg., ch. 655, Sec. 1, eff. Aug. 26, 1985.

Sec. 203.153. Use of Money in Brush Control Fund.

Money deposited to the credit of the brush corftrotl shall be used by the board to provide thestahare of the
cost of brush control projects approved underghlschapter and other necessary expenditures asi@ddyy the
General Appropriations Act.

Added by Acts 1985, 89Leg., ch. 655, Sec. 1, eff. Aug. 26, 1985.

Sec. 203.154. Limit on Cost-Sharing Participation.

(a) Not more than 70 percent of the total cost sihgle brush control project may be made availabléhe
state’s share in cost sharing.

(b) A person is not eligible to participate in thte Brush Control Program or to receive monemftioe State
Brush Control Program if the person is simultangoreceiving any cost-share money for brush cordrol
the same acreage from a federal government program.

(c) The board may grant an exception to Subse¢kidii the board finds that joint participation thie State
Brush Control Program and any federal Brush Corirogram will:

(1) enhance the efficiency and effectiveness abéept;
(2) lessen the state’s financial commitment topiwect; and
(3) not exceed 80 percent of the total cost ofttugect.

(d) A political subdivision is eligible for cost ating under the Brush Control Program, provided tha
state’s share may not exceed 50 percent of thedmstof a single project.

(e) Notwithstanding any other provision of this Sectid®0 percent of the total cost of a single prott
public lands may be made available as the stalt@iesn cost sharing.

Added by Acts 1985, 89Leg., ch. 655, Sec. 1, eff. Aug. 26, 1985. Amehbg Acts, 78 Leg, eff. Sep.1, 1999.
Amended by Acts 2003, &R. Leg., ch. 983, Sec. 9, eff. Sept 1, 2003.
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Sec. 203.155. Limit to Critical Areas and Approvedethods.

Added by Acts 1985, 89Leg., ch. 655, Sec. 1, eff. Aug. 26, 1985. Regealy Acts 2003, 78R. Leg., ch. 983,
Sec. 12, eff. Sept. 1, 2003.

Sec. 203.156. Application for Cost Sharing.

A person, including a political subdivision, thasites to participate with the state in a brushrobproject and to
obtain cost-sharing participation by the stateldilalan application with the district board iretldistrict in which
the land on which the project is to be accompliskddcated. The application must be in the fomovjzled by
board rules.

Added by Acts 1985, 89Leg., ch. 655, Sec. 1, eff. Aug. 26, 1985. Amehblg Acts 2003, 78R. Leg., ch. 983,
Sec. 10, eff. Sept. 1, 2003.

Sec. 203.157. Considerations in Passing on Appliaat.
In passing on an application for cost sharing bibeard shall consider:
(1) the location of the project;
(2) the method of control that is to be used byptegect applicant;
(3) the plans for revegetation;
(4) the total cost of the project;
(5) the amount of land to be included in the prpjec
(6) whether the applicant for the project is finalg able to provide his share of the money fa goject;
(7) the cost-share percentage, if an applicantesgieea higher degree of financial commitment;

(8) any comments and recommendations submittedibgah district, the department, the Texas Water
Development Board or the Parks and Wildlife Deparithand

(9) any other pertinent information considered ssaey by the board.

Added by Acts 1985, 89Leg., ch. 655, Sec. 1, eff. Aug. 26, 1985. Amehblg Acts 2003, 78R. Leg., ch. 983,
Sec. 10, eff. Sept. 1, 2003.

Sec. 203.158. Approval of Application.

The board may approve an application if, after mering the factors listed in Section 203.157 ang @ther
relevant factors, the board finds:

() the owner of the land fully agrees to coopenatie project;
(2) the method of eradication is a method apprdmethe board under Section 203.055; and

(3) the project is a higher priority than otherjpods submitted in accordance with the board’s.plan

Added by Acts 1985, 89Leg., ch. 655, Sec. 1, eff. Aug. 26, 1985.
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Sec. 203.159. Priority of Projects.

(a) If the demand for funds under the cost-shapimgram is greater than funds available, the bozagd
establish priorities favoring the areas with thestraitical water conservation needs and projds will
be most likely to produce substantial water coresom.

(b) The board shall give more favorable consideretd a particular project if the applicants indivally or
collectively agree to increase the percentage shfazests under the cost-share arrangement.

(c) The amount of land dedicated to the projedt Wik produce significant water conservation frane
eradication of brush is a priority.

Added by Acts 1985, 89Leg., ch. 655, Sec. 1, eff. Aug. 26, 1985. Amehblg Acts 2003, 78R. Leg., ch. 983,
Sec. 10, eff. Sept. 1, 2003.

Sec. 203.160. Contract for Cost Sharing.
(a) On approval of an application by the board kibard or the governing board of the
designated district shall negotiate contracts withsuccessful applicants in the project area.
(b) The board or designated district board shajbtiate a contract with the successful applicabjesi to:
(1) the conditions established by the board in eyipg the application;
(2) any specified instructions provided by the kipand
(3) board rules.

(c) On completion of the negotiations by the dittboard, it shall submit the proposed contra¢héboard for
approval.

(d) The board shall examine the contract and ibth&rd finds that the contract meets all the camuitof the
board’s resolution, instructions, and rules, itlishpprove the contract and provide to the indigbon
completion of the project the money that constgute state’s share of the project.

(e) The board may develop guidelines to allow papayment of the state’s share of a brush copnaject as
certain portions or percentages of contracted woekcompleted, but state money may not be provited
advance for work remaining to be done.

Added by Acts 1985, 89Leg., ch. 655, Sec. 1, eff. Aug. 26, 1985.

Sec. 203.161. Administration of Expenditures.

The district board may administer expenditure efdtate’s share of the money required by a costrgheontract
and shall report periodically to the board on theenditure of those funds in the manner requirethbyboard.

Added by Acts 1985, 89Leg., ch. 655, Sec. 1, eff. Aug. 26, 1985.
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Appendix II: Brush Control Rules

Administrative Code

TITLE 31. NATURAL RESOURCES AND CONSERVATION
PART 17. Texas State Soil and Water Conservatioar @

CHAPTER 517. Financial Assistance
Subchapter B. Cost-Share Assistance for Brushr@lont

RULE 8517.22. Purposé.he purpose of this program is to provide the ndedeentive to landowners or
operators for the implementation of brush contmigistent with the purpose of conserving water.

RULE 8517.23. DefinitionsFor the purposes of these rules the following diédims shall apply.
(1) Allocated funds--Funds budgeted through théeSBaard for cost-share assistance.
(2) Applicant--An eligible person who applies farst-share assistance.
(3) Available funds--Allocated funds that have hetn obligated.

(4) Average costs--The constructed cost, whictaigel on actual costs and current cost estimates,
considered necessary to carry out a conservatewtipe.

(5) Brush control--The selective control, remowalyeduction of noxious brush such as mesquite,
juniper, salt cedar, or other phreatophytes treatiedermined by the State Board, consumes water
to a degree that is detrimental to water consamatind the revegetation of land on which this
brush has been controlled.

(6) Brush control area-An area evaluated accorttirgiteria established in §517.25 of this title
and allocated cost-share funds by the Texas Statter®l Water Conservation Board.

(7) Brush control area working group-The workingup established in each brush control area to
carry out the roles and responsibilities liste@%17.28(c) of this title. Membership is made up of
Soil and Water Conservation District directors freath Soil and water Conservation District in a
brush control area.

(8) Brush control contract--A legally binding 10areagreement between the applicant, Soil and
Water Conservation District, and Texas State Sull Water Conservation Board whereby the
applicant agrees to implement all brush controtfica(s) for which cost-share is to be provided
in accordance with standards established by thad 8xate Soil and Water Conservation Board.
Only practice(s) that the Texas State Soil and Watmservation Board has approved and are
included in an approved brush control plan araldigor inclusion in the brush control contract.

(9) Brush control plan--A site-specific plan forptamentation of brush control, sound range
management practices, and other soil and wateeceaison land improvement measures. It
includes a record of the eligible person's decsimade during planning and the resource
information needed for implementation and mainteeanf the plan that has been reviewed and
approved by the Soil and Water Conservation Distric

(10) Cost-share assistance--An award of money rtwada eligible person for brush control
pursuant to the purpose(s) for which the funds \a@mropriated.

(11) Cost-share rate--The percent of the costudtbrontrol to be awarded an eligible person
based on actual cost not to exceed average cost.
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(12) Eligible land--Those lands within a brush cohtirea that are eligible for application of
brush control using cost-share assistance.

(13) Eligible person--Any individual, partnershggministrator for a trust or estate, family-owned
corporation, or other legal entity who as an owlessee, tenant, or sharecropper participates in
an agricultural or wildlife operation within a bfusontrol area and is a cooperator with the local
Soil and Water Conservation District shall be dligifor cost-share assistance.

(14) Field Office Technical Guide, herein refertechs FOTG-The official Natural Resources
Conservation Service guidelines criteria, and stathslfor planning and applying conservation
practices, management measures, and works of iraprent that have the purpose of solving or
reducing the severity of natural resource use problor taking advantage of resource
opportunities.

(15) Natural Resources Conservation Service, heedémred to as NRCS--An agency of the
United States Department of Agriculture.

(16) Operator--Any person(s), firm or corporatioithaa contractual arrangement with the owner
of the land that grants operational control of gricultural enterprise.

(17) Obligated funds--Monies from a brush contmelags allocated funds that have been
committed to an applicant after final approvalted brush control contract by the Soil and Water
Conservation District and Texas State Soil and Watmservation Board.

(18) Performance agreement--A component of thehbcostrol contract whereby the eligible
person receiving the benefit of cost-share assistprnovides written agreement to the Soil and
Water Conservation District to perform brush cohincaccordance with standards established by
the Texas State Soil and Water Conservation Baaddlze terms of the brush control contract.

(19) Priority system--The system devised colledyi\®y the brush control area working group,
under guidelines of the State Board, for rankingshrcontrol applications and for facilitating the
disbursement of allocated funds in line with thegbr control area'’s priorities.

(20) Program year--The period from September luifincAugust 31.

(21) Soil and Water Conservation District, hereaiferred to as SWCD-A government subdivision
of this state and a public body corporate and ipplirganized pursuant to the Agriculture Code of
Texas, Chapter 201.

(22) State Board--The Texas State Soil and Watas@uwation Board organized pursuant to the
provisions of the Agriculture Code of Texas, Chap@l.

(23) Texas Department of Agriculture, herein reddrto as TDA--The government agency of this
state organized pursuant to the Agriculture Codeexfas, Title 2, Chapter 11.

(24) Texas Parks and Wildlife Department, herefarred to as TPWD-The government agency
of this state organized pursuant to the Parks aildli¥% Code of Texas, Title 2, Chapter 11.

(25) Texas Water Development Board, herein refetwets TWDB-The government agency of
this state organized pursuant to the Water Codeerés, Title 2, Subtitle A, Chapter 6.

(26) Water Conservation--The process of reducingemeonsumption and/or preventing future

increases in water consumption. As related to thustBControl Program, the process of reducing
water consuming brush and subsequently, the entreamteof available water resources.
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RULE 8517.24. State Brush Control Plan.

(a) The State Board shall prepare and adopt alstagh control plan. The State Board shall revied may
amend the plan at least every two years to takecomsideration changed conditions.

(b) The State Brush Control Plan shall:

(1) include a comprehensive strategy for managmglbin all areas of the state where brush is
contributing to a substantial water conservatiasbfgm, and

(2) rank areas of the state in need of a brushralomtogram considering the criteria established in
§517.25.

(c) Before the State Board adopts the plan, thee ®aard shall call and hold a public hearing tosider a
proposed plan.

(1) In addition to providing notice in the Texasdi&ter, the State Board shall mail written noti€¢¢he
hearing to each SWCD in the state not less thailey8 before the date the hearing is to be heldndkiee
must include the date and place for holding theihgatate the purpose for holding the hearing and
include instructions for each district to submiitten comments on the proposed plan.

(2) At the hearing, representatives of a SWCD andather person may appear and present testimony
including information and suggestions for any ctemim the proposed plan. The State Board shalt ente
into the record any written comments received enpitoposed plan and shall consider all written
comments and testimony before taking final actioritee plan.

(3) After the conclusion of the hearing, the S&@ard shall consider the testimony including the
information and suggestions made at the hearingranditten comments, and after making any charnges
the proposed plan that it finds necessary, thee &atird shall adopt the plan.

RULE 8517.25. Evaluating Brush Control Areas

(a) The State Board, in cooperation with affectédCPs, other agencies, universities, and appropleiz
interests, shall evaluate and rank brush contedsar

(b) Evaluations shall, where apppropriate, assasshitype, density, and location; management mesthod
revegetation options; geology and soils data; waeeds or potential needs; hydrology; potentiakwsield;
wildlife concerns; economics; and landowner inter€ee TPWD shall be consulted when evaluating héd
concerns. The TWDB shall be consulted in regardeeaeffects of the brush control program on water
quantity. The TDA shall be consulted in regardthmeffects of the brush control program on agtizal

(c) Specific areas for evaluation will be deterndifey the State Board in consultation with SWCDhgot
agencies, and universities. SWCDs may submit writéguests to the State Board for evaluation aisafer
brush control.

(d) The State Board shall consider water needsenatea and potential for water yield when selgdireas for
evaluation.

(e) Following evaluation, the State Board shalkrbrush control areas considering:
(1) the location of various brush infestations;
(2) the type and severity of brush infestations;

(3) the various management methods that may betassshtrol brush;
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(4) the amount of water produced by a project &edseverity of water shortage in the project area;
(5) the cost effectiveness of utilizing brush cohto conserve water;

(6) the potential water quality impacts;

(7) the availability of funding; and

(8) any other criteria that the State Board comnsidelevant to assure that the brush control progran be
most effectively, efficiently, and economically itemented.

(H In ranking brush control areas, the State Badnall give priority to areas with the most critieaater
conservation needs and in which brush control amdgetation projects will be most likely to produce
substantial water conservation.
RULE 8517.26. Administration of Funds
(a) Project Development.
(1) SWCDs or other agencies in cooperation with W @ay develop project proposals in accordance
with criteria established in the State Brush Cdridlan.
(2) Project proposals shall be submitted to théeSaard for its prioritization and approval.
(3) The State Board may initiate project developniemcooperation with SWCDs.
(b) Priority of Projects.

(1) When prioritizing and approving projects, that8 Board shall consider criteria establishedhenS$tate
Brush Control Plan.

(2) If the demand for funds under the cost-shapiragram is greater than funds available, the Bated
shall establish priorities favoring the areas vifith most critical water conservation needs andeptsjthat
will be most likely to produce substantial watenservation.

(3) The State Board shall give more favorable amrsition to a particular project if the participmagree
to a lesser cost-share rate than that establishétketState Board.

(4) The quantity of stream flows or groundwatemater conservation from the control of brush is a
consideration in assigning priority.

(c) Allocation of funds. Allocations of resourcdsai be based on priority considerations and magdjested
throughout the year as available funds and brustr@lcarea needs and priorities change in ordectoeve the
most efficient use of state funds.

(d) Requests for allocations. Brush control aresimg groups may submit written requests for ctetre
allocations to the State Board.

(e) Approval of allocations. The State Board shalisider and approve, reject, or adjust allocatgvisig
consideration to relative need for funding, workl@nd fund balances, as well as other informatesmuked
necessary by the State Board.

RULE 8517.27. Approval of Brush Control Methods

(a) The State Board, in consultation with SWCDs\lIsftudy and must approve all methods used torabnt
brush considering the overall impact of the project
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(b) The State Board may approve a method for duetisg if the State Board finds that the proposethwd:
(1) has proven to be an effective and efficienthodtfor controlling brush;
(2) is cost efficient;
(3) will have a beneficial impact on the developinefhwater sources and wildlife habitat;
(4) will conserve topsoil to prevent erosion otisg of any river or stream; and/or

(5) will allow the revegetation of the area aftiee brush is removed with plants that are benefioial
stream flows, groundwater levels, and livestock aiidlife.

(c) Approved methods shall be designated in progyaitiance established by the State Board.
(d) Request for approval of brush control meth@isish control area working groups, as establishyed b
§517.28(b), may submit written requests to theeSBatard for approval of brush control methods forash
control area.

RULE 8517.28. Powers and Duties of SWCDs
(a) The State Board has delegated the respongiiiit this section to the SWCDs.

(b) Establishment and composition of critical aneaking group.

(1) In each brush control area allocated fundingh@yState Board, a brush control area working grou
shall be established, composed of SWCD directors ftach SWCD in the brush control area.

(2) The State Board shall serve as the facilitidothe brush control area working group.

(3) Agencies, universities, landowners and appateriocal interests may serve in an advisory capaei
the brush control area working group, but shalllmte voting privileges.

(4) The brush control area working group shall henidorganizational meeting to:
(A) establish final membership
(i) SWCDs may elect to not participate by providimgtten notification of their decision.
(ii) In establishing the membership, each partitigaSWCD shall have one vote.

(iii) As approved by participating SWCDs within eubh control area, SWCDs may be allowed to
have more than one SWCD director serve on the brostrol area working group.

(iv) Once final membership is established, each brrmshall have one vote only.
(B) establish operating procedures
(i) The brush control area working group shall ekechairman.
(ii) The brush control area working group shalbédish the quorum necessary for decision-
g}ﬁl)lfli/ré%..omy those members present shall be efigiolote. Voting by proxy shall not be

(iii) The brush control area working group may bt attendance requirements and other
necessary procedures.
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(c) The brush control area working group shall;

(1) designate, from the State Board approvedthisse brush control methods that will be eligilie dost-
share;

(2) establish maximum cost-share rates not to ekoeximums set by the State Board in §517.29(d);

(3) develop average cost annually for each pradéstgnated not to exceed costs established Iytéte
Board;

(4) establish annually the maximum amount of cbstrs available to each applicant not to exceed the
maximum set by the State Board;

(5) administer the cost-share program within thedfuallocated by the State Board;

(6) establish, under guidelines of the State Botuel priority system to be used for evaluation of
applications;

(7) establish the period(s) of time for acceptipgleations;
(8) announce the cost-share program;

(9) establish the minimum amount of brush acrehgerhust be enrolled within sub-basins of the brush
control area in order to qualify for funding;

(10) prioritize applications under the working goocapproved priority system; and
(11) submit meeting minutes, membership, and astadl operating procedures to the State Board.
(d) Each SWCD in the brush control areas alloctiading shall:
(1) accept and process cost-share applications;
(2) keep accurate records and logs of applications;
(3) determine eligibility for cost-share assistaaceording to the criteria listed in 8517.30. Ifapplicant's
land is in more than one SWCD, the respective SW@iseview the application and agree to overske a

works and administrate all contracts from one SWaCProrate between the SWCDs;

(4) provide or arrange for technical assistancesfigible applicants according to priority estabés by the
brush control area working group;

(5) examine brush control plans and contracts $arasinclusion of all necessary information andileith
and that the criteria established in §517.33 arg me

(6) prepare comments and recommendations relatittietbrush control plan and contract for submitial
the State Board;

(7) approve brush control plans and contractsrfedt FOTG requirements on management units included
in the brush control plan;

(8) forward SWCD approved brush control plans amatmacts to the State Board for quality control and
execution of contract;

(9) once approved by the State Board, notify thaiegnt that his/her contract has been approveddet-
share and to proceed with implementation as outlinghe applicant's brush control plan;
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(10) file a copy of the approved contract;

(112) certify to the State Board that conservatammdltreatment measures have been completed acgdodin
standards and specifications prior to payment;

(12) submit required reports to the State Board; an
(13) as directed by the State Board, manage amjigrothat arises under a cost-sharing contradiriash
control in that SWCD and report to the State Board.
RULE 8517.29. Cost-share for Brush Control
(a) Basis for cost-share. Cost-share shall be basedttual cost not to exceed average cost.
(b) Average costs.

(1) The State Board, in consultation with SWCD#hia brush control area, shall establish averages éos
each practice considering the results of completeduations.

(2) The brush control area working group shall d&veaverage costs annually for each approved peacti
not to exceed the average costs established §téte Board.

(3) The brush control area working group may sulamitritten request to the State Board to increlase t
average costs established for each practice.

(c) Maximum cost-share amount available.
(1) The maximum cost-share assistance that arbkigerson may receive under the program in any one
year, and the lifetime maximum cost-share assist#mat an eligible person may receive is unresulicty
the State Board.
(2) The brush control area working group may esghtihe maximum cost-share assistance that atleligi
person may receive under the program in any one gad the lifetime maximum cost-share assistalnae t
an eligible person may receive.

(d) Cost-share rates.

(1) The State Board shall establish, in prograndauce, the cost-share rate for each practice apgriov
the brush control area considering the resulte®tompleted evaluations.

(2) Not more than 70% of the total cost of a sifglgsh control project may be made available as the
state's share in cost sharing.

(3) 100% of the total cost of a single project ablir lands may be made available as the statals sh
cost sharing.

(4) The brush control area working group shallldi&h cost-share rates, not to exceed those establiby
the State Board.

RULE 8517.30. Eligibility for Cost-share Assistanc
(a) Eligible person.
(1) Any individual, partnership, administrator fatrust or estate, family-owned corporation, oreotegal

entity who as an owner, lessee, tenant, or shgsper@articipates in an agricultural or wildlifeezption
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within a brush control area and is a cooperatan Wit local SWCD shall be eligible for cost-share
assistance.

(2) A political subdivision is eligible for costating under the brush control program, provided thea
state's share may not exceed 50% of the totalo@ssingle project.

(b) Ineligible person.

(1) A person is not eligible to participate in #tate brush control program or to receive monemftioe
state brush control program if the person is siamgdbusly receiving any cost-share money for brush
control on the same acreage from a federal govarnpregram.

(2) The State Board may grant an exception if tieBoard finds that joint participation of thatst
brush control program and any federal brush coptragram will enhance the efficiency and effectiessn
of a project, lessen the state's financial commitrte the project, and not exceed 80% of the tmat of
the project.

(c) Eligible land. To be eligible for cost-shareigtance, the land must be within a brush contiesdt and falll
into any of the following categories:

(1) land within the state that is privately owngdam eligible person;

(2) land leased by an eligible person over whighapplicant has adequate control extending thrégh
term of the contract period and written permissibthe landowner; or

(3) land owned by the state, a political subdivisid the state, or a nonprofit organization thdtlhdand
in trust for the state.

(d) Ineligible lands. Allocated funds shall notimed on land outside of a brush control area af tent used
for agricultural or wildlife production.

(e) Eligible purposes. Cost-share assistance Bhallvailable only for brush control included insgoproved
brush control plan and contract and determinecetodeded by SWCDs to conserve water.

(f) Eligible practices. Brush control methods, whibe State Board has approved and which are iadliudthe
applicant's approved brush control plan and cotjtsdall be eligible for cost-share assistance. Arsh
control area working group shall designate theirdf eligible methods from those approved by ttaeS
Board.

(g) Requirement to file an application. In ordeqtalify for cost-share assistance, an eligiblesperincluding
political subdivisions, shall file an applicatioritivthe local SWCD.

(h) Requirement to develop a brush control plararter to qualify for cost-share assistance, agit#é person,
including political subdivisions, shall develop rugh control plan. Brush control plans shall mesburce
management system requirements on acres plannset fsth in the FOTG.

(i) Persons authorized to sign applications andracts. All applications, contracts, and perforn@anc
certifications shall be signed by:

(1) the eligible person;

(2) any person designated to represent the eligilson, provided an appropriate notarized durpdweer
of attorney has been filed with the SWCD office; or

(3) the responsible person or administrator, iresas trusts or estates, provided that letters of
administration or letters of testamentary have mdmmitted to the SWCD in lieu of a power of atlyn
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RULE 8517.31. Responsibility of Applicants
(a) Applicants shall complete and submit an appbcaform as provided by the State Board;

(b) Applicants shall complete a SWCD cooperativeeament if the applicant is not already a SWCD
cooperator;

(c) Where an applicant does not have an approvwgshhirontrol plan and has not determined the aatieg
total cost of the proposed measure(s), he/she ahi@in a brush control plan approved by the |I&&ICD;

(d) Applicants shall complete, sign, and submibstehare contract based on the approved brushotetdn
to the SWCD along with any amendments to the cottra

(e) After being notified of approval, applicantsynaquest technical assistance through the SWGI2sa@n
and lay out the approved brush control or requastaval of alternate sources of technical assigtanc

(f) Applicants shall perform the approved brushtoaor secure any approved contractor(s) needddalin
contractual or other agreements necessary to petfoe approved brush control. Cost-share will reoattowed
for work begun before the application is approati

(9) Applicants shall supply the documents necessawverify completion of the approved brush contiaing
with copies of receipts for work to be cost-shared.

RULE 8517.32. Applications for cost-share

(a) A person who desires to participate with tlaesin a brush control project and to obtain cbstrisg
participation by the state shall file an applicatisith the SWCD in the SWCD in which the land onieththe
project is to be accomplished is located.

(b) Applications held in abeyance because of lddkimds. In those cases where funds are not avajl#ie
applications will be held by the SWCD until alloedtfunds become available or until the end of ttogam
year. The SWCD may shift all unfunded applicatibe&l in abeyance because of lack of funds thavateand
at the end of a program to the new program yeagduire all new applications, as it deems approgria

(c) Applications denied for reasons other than laickunds. Applications for funds, which are denmdthe
SWCD directors for other than lack of funds, shallretained in the records of the SWCD in accoreavith
the SWCD's established record retention policy.tétinotification of the denial shall be providedhe
applicant along with the reason(s) that the apptinavas denied.

(d) Applications withdrawn. An application may béhdrawn by the applicant at any time prior to iptef
cost-share assistance by notifying the SWCD inimngithat withdrawal is desired. Applications withdm by
the applicant shall be retained in the record$®f3WCD in accordance with the SWCD's establishedrd
retention policy.

RULE 8517.33. Contracts for Cost-share

(a) According to the priority of an applicationetBWCD shall negotiate a ten-year brush controfraohwith
the successful applicant in the brush control atdgect to:

(1) Guidelines established by the State Board.
(2) Development of a brush control plan. As a ctiadifor receipt of cost-share assistance for brush

control, the eligible person receiving the benefisuch assistance shall agree to develop a barghot
plan.
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(3) Signature of a performance agreement. As aitondor receipt of cost-share assistance for brus
control, the eligible person receiving the benefisuch assistance shall agree to perform the koostiol
in accordance with standards established by the 8@ard and the terms of the cost-share agreement.
Completion of the performance agreement and theasige of the eligible person are required prior to
payment.
(4) Management of treated areas.
(A) Requirements for follow-up brush control wikklincluded in the cost-share contract with
management recommendations outlined in the eligiblson's brush control plan. These will be
reviewed with the eligible person prior to signatand initiation of the cost-share contract.
Requirements for follow-up brush control are subfedunding availability.
(B) The SWCD may require refund of any or all of tost-share paid to an eligible person when acres
where brush control was applied has not been managmmpliance with applicable standards and
specifications for the practice in accordance whthnterms of the cost-share contract as agreeg to b
the eligible person.
(C) In cases of hardship, death of the participangt the time of transfer of ownership of landeneh
brush control has been applied using cost-sharstasse and the term of the contract has not eapire
the participant, heir(s), or buyer(s) respectivetyst agree to properly manage the treated artreeor
participant, heir(s) or the buyer by agreement wéter must refund all or a portion of the costrgh
funds received for the practice as determined by8WCD. The State Board, on a case-by-case basis
in consultation with the SWCD, may grant a waiwethis requirement.

(b) Criteria to consider. In approving a contramtdost sharing, the SWCD, in accordance with Gate
established by the brush control area working grshpll consider:

(1) the location of the project;

(2) the method of control that is to be used byapglicant;
(3) the plans for revegetation;

(4) the total cost of the brush control;

(5) the amount of land to be included;

(6) whether the applicant is financially able toyide the applicant's share of the money for theshor
control;

(7) the cost-share percentage, if an applicantesgieea higher degree of financial commitment;
(8) any comments and recommendations submittetidoy¥ DA, TWDB, or TPWD; and
(9) any other pertinent information considered ssaey by the SWCD.

(c) Approval of contracts. The SWCD may approv@ati@act if, after considering the factors listed in
§517.33(c) and any other relevant factors, the SViiads:

(1) the owner of the land fully agrees to coopenatide project;
(2) the method of control is a method approvedhaytirush control area working group; and
(3) the brush control is to be carried out in ageagligible for funding as prioritized under that8tBrush

Control Plan.
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(d) On completion of the negotiations by the SW@Bhall submit the proposed contract to the Siatard for
execution.

(e) The State Board shall examine the contractfaheé State Board finds that the contract medtthal
conditions established in this section and the girids, it shall execute the contract and providiné
individual on completion of the project the monbgttconstitutes the state's share of the project.

() Amending contracts.

() In the event that an adjustment to the estichatest of brush control is necessitated by thd fiesaign,
the applicant shall either agree to assume thdiaddi cost or complete and submit an amendment to
his/her contract for cost-share to the SWCD forrapal or denial by the SWCD.

(2) The amount of funds obligated for brush contnaly be adjusted, provided funds are availabletl@d
adjustment is considered a priority according tolihush control area working group priority system.

(3) In the event additional funds are not availatiie brush control may be redesigned, if possible,
level commensurate with available funds, provideslredesign still meets standards establishedéy th
State Board; or the applicant can agree to assulin@ngncial responsibility for the portion of tleest of
brush control in excess of the amount authorized.

(9) Audits. It is the policy of the State Boarddevelop and implement audit guidelines that adedyat
safeguard assets administered within the purviethiefagency in a cost effective manner.

(1) All parties to the contract are subject to abglithe State Board and/or SWCD for a period af ywars
after termination of the contract.

(2) The State Board and/or SWCD shall have aceceah televant applicant records, including allowts
of contractors and/or subcontractors that arenpentito the contract, for the purpose of verifying
compliance of contracts with the provisions of thitchapter and other state requirements. Allgmrti
shall maintain copies of performance certificatiazentractor billing, and cancelled checks for eqzkof
two years after termination as applicable to eautyp

(3) The State Board and/or SWCD may withhold fundder this subchapter from applicants found to be
in violation of the terms of the contract, this shlpter or other state requirements and may require
applicants to reimburse the State Board for furtgisned and received in violation of this subsection
other state requirements.

(4) The State Board and/or SWCD may terminate &raot) in whole or in part, or negotiate a contract
amendment in the event of a failure to comply wilith terms of the contract provided that no sucioact
may be effected unless the applicant is giveness than ten days written notice (delivered byifeat
mail, return receipt requested).

(A) Upon receipt of a termination action, applicarll promptly discontinue all services affectetda
deliver all materials and deliverables as may Hsen accumulated by applicant in performing this
contract whether completed or in the process.
(B) If the State Board terminates this contrachtheithout prejudice to any other right or remedy o
the State Board, applicant will be reimbursed fifual incurred costs that are allowable and elgibl
limited to the total maximum amount of the contract

RULE 8517.34. Payment to Recipients

(a) The SWCD shall determine eligibility of the éipant to receive payment of cost-share assistaaru,
provide certification to the State Board that mea@®) have been installed consistent with the FOTG.
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(b) Upon satisfactory receipt of performance ciedtfons, invoices, and other required documentatie State
Board shall cause payment for cost-share assistarm®issued to the applicant.

(c) Partial payment can be requested for brushrabmiethods completed on identifiable land unitsheey are
completed, provided required management can béeappl

(d) State money may not be provided in advancevtyk remaining to be done.
RULE 8517.35. Determining status of brush contitaling transfer of land ownership

(a) A seller of agricultural land with respect thiah a performance agreement is in effect may rethe
SWCD to inspect the practice. If the practice hesrbproperly managed the SWCD shall issue a written
statement that the seller has satisfactorily mashdige treated area as of the date of the statement.

(b) The buyer of lands covered by a performanceergent may also request that the SWCD inspecatius|
to determine whether the treated area has beeeityapanaged as of the date of the inspectioro,|flse
SWCD will provide the buyer with a statement spgoi the extent of compliance or noncompliancefab®
date of the statement.

(c) The seller and the buyer, if known, shall beeginotice of the time of inspection so that theyyrhe
present during the inspection to express their siag/to compliance.

RULE 8§517.36. Reporting and Accounting
The State Board shall receive and maintain requigpdrts showing the unobligated balance of fundgéch
brush control area as shown on each ledger atdbke of the last day of each month.

RULE 8517.37. Consultation with Other Agencies

(a) The State Board shall consult with the Texagk$’and Wildlife Department (TPWD), the Texas Water
Development Board and the Texas Department of Atitice as set forth in §203.016, Agriculture Code.

(b) The Texas Parks and Wildlife Department, theabaNater Development, the Texas Department of
Agriculture and other agricultural interests in #ftected area shall be notified of all criticabamworking
group meetings. The TPWD will provide technicalistssice to the critical area working group in the
development and implementation of the brush comtiarts.

(c) Comments and recommendations from the TPWDO bbeatonsidered when passing on applications for
cost-share.

(d) Applicants shall be notified that the TPWD pdwss free technical guidance to landowners reggrttia
management of wildlife resources and habitats eir thnds.
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